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[OFFICIAL NOTICE. ] 


Appointment of a Committee of Reception by the American 
Gas Light Association. 


mm 
AMERICAN Gas LIGHT ASSOCIATION, OFFICE OF SECRETARY, 
= PROVIDENCE, R. I., June 5th, 1893, 


The following named membersof this Association are appointed and re- 
spectful.y requested to serve as a Committee of Reception, whose duty 
shall be to call upon all foreign gas engineers visiting our country during 
the continuance of the World’s Fair at Chicago, whose names and ad- 
dresses may be obtained, and to introduce them to other members of our 
profession, see that they obtain permits to visit the neighboring gas 
works and other objects of interest, and generally to make their stay in 
New York as pleasant as possible, and when they leave for Chicago, to 





give them letters of introduction to the Committee of Arrangements at 
Chicago: Messrs. Wm. Henry White (chairman), Eugene Vanderpool, 
William H. Bradley, Fred. S. Benson, William R. Beal, Jos. R. Thomas, 
Thos. F. Rowland, Jr., Fred. W. Floyd and Oscar Weber. 

The Guild of Gas Managers and the Society of Gas Lighting are re- 
spectfully requested to co-operate with this committee in extending hos- 


pitality to our visiting professional brethren. 
A. E. BOARDMAN, 


A. B. SLATER, JR., President. 
Secretary. 








[OFFICIAL NOTICE. ] 
The American Gas Light Association’s Greeting to European 
Gas Engineers. 
nspucttiitadaiaes 
AMERICAN Gas LIGHT ASSOCIATION, OFFICE OF SECRETARY, 
PROVIDENCE, R. I., June 5th, 1893. 

To the European Gas Engineers—Greeting: The American Gas 
Light Association will hold its 2istannual convention in the city of Chi- 
cago, beginning on the date of Wednesday, October 18th, 1893. It 
would give the members of the Association great pleasure to meet there 
as many of the European gas engineers and managers as can make it 
convenient to be in attendance at the World’s Fair at that time. It is 
suggested that all contemplating visiting the Fair arrange their visits 
so as to be in Chicago, if possible, at the time of this convention, when 
they will be most cordially welcomed by the Association and invited 
to attend the sittings of the body and participate in its discussions of 
papers presented. 

Those engineers who cannot conveniently visit the World’s Fair at 
that time, but must choose some other date, are respectfully requested to 
send their names and addresses, as soon as they arrive in America, to 
the AmERICAN Gas LiGHT JOURNAL, No. 32 Pine street, New York City, 
so that a committee from the Association may be made aware of their 
presence, and when they may be met, so that they may form the ac- 
quaintance of their professional brethren in this country and be made to 


feel less like a ‘‘ stranger in a strange land.” 
A. E. BOARDMAN, 


A. B. SLATER, JR., President. 
Secretary. 








BRIEFLY TOLD. 
a  o0 

Tue ALBANY (N. Y.) CoUNCIL REFUSES TO CHARTER AN OPPOSITION 
Company.—Prior issues of the JoURNAL have contained ample reference 
to and comment on the proposition made to the Council of Albany, 
N. Y., by the promoters of the Albany Light and Power Company, for 
the right to operate an opposition gas and electric lighting Company in 
that city, and now we have it to say that the Law Committee of the 
Council handed in an adverse repert on the petition, which adverse 
report was subsequently endorsed by the Board with. practical unan- 
imity; for out of a total of 18 voting, only three ‘‘ Noes” were recorded. 
The Committee in giving the reasons for their conclusions say: ‘‘ Public 
hearings in said applications were had, at which arguments were heard 
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in support of and in opposition to said resolution. That your Vom. 
mittee, convinced that the question of obtaining cheaper gas in the city 
of Albany, is one of momentous importanc>, and commends itself to 
all consumers of gas, has given this application much careful consider- 
ation, and, while your Committee is fully satisfied that the present Gas 
Company in our city could and should materially reduce the price of 
gas furnished to its consumers, yet the Committee doubts that such 
reduction or any permanent benefit can or would be secured by grant- 
ing the application asked for in tbe resolution under consideration. 
The Committee, therefore, feels compelled to report adversely to grant 
ing the privileges asked for in the resolution and application, and trusts 
that the question of cheaper gas will soon be solved either by the volun- 
tary action of the present Gas Company, or by the influence of legisla- 
tive sanction, or by concerted action of our citizens and local capital.” 
Taken as a whole, this is an admirably framed document, since it is 
candid, fair and reasonable, and puts the whole matter in a proper light. 
It is notoriously a fact that the gas rate at Albany is too high, and it is 
a further fact that the existence of such an excessive charge is a standing 
menace to the gas interests-at-large of the State, in that it causes 
ill-feeling amongst the residents of Albany towards the local Company 
in particular, and prompts the attention of the inhabitants of other gas- 
consuming centers of the State to watch closely the outcome of the 
agitation. The Committee, the members whereof no doubt (at least the 
majority) are in close political sympathy with the Brady-Murpuy politi- 
cal syndicate that has dominated local affairs at Albany and Troy with 
such telling effect in respect of personal advantage and advancement, 
makes no attempt at defending the local Company, but reaches the point 
of denying the opposition application on the broad and safe ground that 
two wrongs never yet developed one right. Beyond a doubt, the surest 
way to keep the gas rate up at Albany would be to charter an opposition 
Company, but as this is not to come to pass at present, it is just possible 
that Mr. Brady and his associates will appreciate the necessity that ex- 
its for some concession on their part to the gas consumers who furnish 
them with some of their golden eggs. Nor will this concession be un- 
business-like nor unprofitable, as it is sure to result in a largely increased 
output on the one hand, and an immense gain in local standing on the 
other. To conclude with, it is somewhat reassuring to be furnished 
with an example of a report from a set of municipal rulers that is fair 
and just all around. 





First ANNUAL MEETING OF THE PaciFic Coast Gas ASSOCIATION. 
—We are in receipt of unofficial advices respecting the organization 
meeting of the Pacific Coast Gas Association, all of which go to show 
that an eminently successful convention was held. The business ses- 
sions of- the meeting were held at the office of the San Francisco Gas 
Light Company, the convention being called to order at 10 a.m. of July 
llth. The attendance was large, representative and enthusiastic, and 
the organization and subsequent proceedings were completed without a 
hitch. The officers chosen for the ensuing year were : 

President—Mr. J. B. Crockett, of San Francisco. 
Vice-President—Mr. J. L. Hallett, of Portland, Ore. 
Secretary and Treasurer—Mr. J. A. Britton, of Oakland, Cal. 


The next annual meeting will be held at Sacramento, Cal., on the 1ith 
July, 1894. The technical portion of the proceedings was very interest- 
ing, the papers read being the following: ‘*‘ The Benefits to be Derived 
‘ from the Formation of a Gas Association on the Pacific Coast,” by Mr. 
J. B. Crockett. ‘‘Is the Electric Light Friend or Foe to the Interests of 
Gas Lighting,” by Mr. J. L. Hallett. ‘*Gas as a Fuel,” by Mr. John 
Mather, Seattle, Wash. The discussion of these was lively and instruc- 
tive, and the Question Box also contributed largely to the interest of the 
sessions. On the evening of the first day the members and their guests 
participated in a very prettily arranged testimonial banquet, tendered 
the Association by the San Francisco Gas Light Company, which was 
served in inimitable style at the celebrated ‘‘ Maison Riche.” On the 
second day the Union Iron Works were visited, where the members had 
’ a chance to inspect the United States war vessels that are being there 
constructed—it is also worthy of note it was at these works that the 
mammoth new holder for the San Francisco Company was designed and 
turned out. Subsequently the party visited the Protrero Station of the 
Gas Company, and at noon a visit to the Company’s North Beach Sta- 
tion (the site of the Company’s magnificent new plant) was made. Here 
_ avery pretty and substantial luncheon was served, after which the plant 
was inspected ut leisure, and its magnitude and completeness thoroughly 
comprehended and admired. There can be no doubt about it that ‘‘ the 
borning” of the Pacific Coast Association was satisfactory in every 
sense, and that a lusty future is before it, We hope to print a complete 
report of the proceedings. 





Gas Lighting and Ventilation. 
Pa 
{A Lecture delivered by Vivian B. Lewes, F.I.C., F.C.8., before the 
Incorporated Gas Institute, at its Thirtieth Annual General Meeting. 

The subject of gas illumination and ventilation has heen so often 
before the Institute that I fear the title that I have chosen will conjure 
up in your minds the idea that I am about to spend the time allotted to 
me in a dissertation on various forms of ventilating burners and their 
action upon the air of our gas-lighted rooms. Nothing, however, is 
farther from our intention than this; and if you will bear with me for 
a short portion of the time whilst I lay the foundation of my subject, | 
hope I shall be able to bring before you some considerations which wil! 
be new to many present. 

Most of my experimental work has been done with the gas supplied 
by the London Companies, the present composition of which is shown 
in the following analyses: 

Composition of London Gas, May 26, 1893. 
South Metropolitan The Gas Light and 








Gas Company. Coke Company. 
is «Ph sackkdnsesveverses errr 53.36 
Unsaturated hydrocarbons....... Bee severees 3.58 
Saturated hydrocarbons.......... ee 32.69 
Carbon monoxide................ | ae rer 7.05 
0 Ee Se eer | a 2.50 
Carbon dioxide............... .. Eb aGignae'e 0.61 
ee idknds manele se 0.21 
Sulphureted hydrogen............ ee nil 
100.00 100.00 
Grains per Grains per 
100 Cu. Ft. 100 Cu. Ft. 
ns pennaitius eben - eee Re stctsteee 0.2 
Sulphur compounds.............. Be. paebcey kone 10.5 
And 100 cubic feet of these gases will yield on complete combustion: 
Cu. Ft Cu. Ft. 
SUG GROUND. ...resccsaccesse a fain oe kita 51.0 
i Msi. aacebinensovense RO. 450s op tnuns 134.0 
Sulphur dioxide................. ener. 0.168 


The volumes of carbon dioxide given were experimentally determined, 
and the slightly higher result yielded by the South Metropolitan Com- 
pany’s gas is due to the presence of some of the higher saturated hydro- 
carbons, probably from enrichment by the Maxim-Clark process. 

Combustion, however, in ordinary burners is never absolutely com- 
plete; and even with a 16 candle gas, very slight traces of carbon 
monoxide will generally escape combustion, whilst with a rich gas 
distinct traces of acetylene are also given off. In any ordinary room, 
however, the quantities of sulphur dioxide and the products of incom- 
plete combustion are so minute that it is almost impossible to detect them, 
and absolutely impossible to estimate them with any approach to accur- 
acy—indeed, our senses are so much more delicate than our chemical 
reagents in detecting such contamination, thatsmell and brain will detect 
the vitiation long before a sufficiently large trace is present to give any 
satisfactory analytical results. We will first consider the action of the 
more important products of combustion—carbon dioxide and water vapor 
—on the atmosphere of a confined space, such as an ordiuary room. 

It is manifest that, in order to obtain any given amount of light, the 
volume of gas consumed, and therefore the amount of vitiation pro- 
duced, must entirely depend upon the form of burner used. On exam- 
ining the burners in general use in most districts, it will be found that 
at least 90 per cent. of them are flat-flame burners of common construc- 
tion, which have been purchased more with a view to cheapness than 
with any idea of developing the light giving power of the gas consumed. 
The largest number of burners will be flat-flame burners of the size 
known as 4 and 5, which are popularly supposed to consume four and 
five cubic feet of gas per hour respectively, although, with the ordinary 
pressure of gas turned fully on to them, as is generally found to be the 
case, they will often consume nearly double this amount, and yield an 
extremely low quantity of light. In nearly every case where a Vestry 
or Corporation complain of insufficient illuminating power given by 
the public lamps, it will be found that this is due to the street-lamps 
being fitted with cheap burners, of a kind absolutely unsuitable for the 
gas, and also to the pressure not being properly regulated. With the 
hollow-top flat-flame burners manufactured by an English maker of 
repute, and with the gas supplied to it at a proper pressure, it is possible to 
obtain as much as 3 candle power for every cubic foot of gas consumed: 
whilst it is quite possible to find burners in many London lamps, which 
appear identical in construction, yielding only 1-candle power per cubic 
foot of gas consumed, The whole secret of this enormous difference is that 
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the burners.have been made at a cheap rate in Germany, without any 
idea of the quality of gas to be burned, and have had the slits made far too 
narrow, so that the admixture of too large a proportion of air during com- 
bustion has practically destroyed two thirds of the luminosity—such 
burners only holding their own in the market on account of the low price 
at which they can be obtained. There is no doubt that, if Vestries and 
Corporations were to leave the selection of the burners to the Gas Com- 
panies, or else take the advice of competent experts upon the class of 
burner which it would be most economical to use with gas of the quality 
supplied, the increase in illuminating power would soon more than pay 
for any extra expense which might be entailed. 

As regards consumption of gas in private houses, it will be found that 
nearly all the nipples used are No. 4 or 5; and, in experimenting with 
the gas supplied in the city, which has an illuminating value giving an 
average of 16.5 candles, these burners y'eld results which compare most 
unfavorably with the light obtained from the consumption of the gas 
either in Argand or in regenerative burners. 


Service Yielded by Ordinary Burners Consuming 16.5-Candle Gas. 
Illuminating Value per 


Burner. Cubic Foot of Gas. 
hie cadn cn ds sees chudowsh 2.5 candles. 
” MR SReGN Sb dévdavesxecaueteas 2.1 
? 0 PE er Cee rs 1.9 " 
I a ich sda kesss ener ecncagarees 3.3 as 
EP Ginn b 4a cddd odes noe cavebenne’ 10.0 “6 


It must also be borne in mind that the universal use of such unsuita- 
ble burners not only means enormous waste of gas—a consideration not 
at all likely to worry the gas manager—but it also entails a very great 
increase in the vitiation of the atmosphere of our dwelling-rooms, which 
means encouraging the demand for electric lighting. It is usual to 
gauge the amount of vitiation in the atmosphere of a room by the per 
centage of carbon dioxide present; and although this is by no means an 
accurate index of the absolute action of such air upon health, yet it 
affords a rough-and-ready indication which is sufficiently near the truth 
for ordinary purposes. Taking now a large dining-room, which would 
require an amount of light equal to (say) 48 candles, the following 
table will show the amount of 16 candle gas consumed, and the volume 
of carbon dioxide generated per hour in producing it; whilst to make 
the meaning clearer, I have added the number of adults who would 
exhale the same amount of carbon dioxide in the same time: 


Gas Consumed and Carbon Dioxide Produced to Yield an Illumin- 
tion Equal to 48 Candles. 
Carbon Dioxide 


Burner. Gas Consumed. Produced. Adults. 
Flat-flame, No. 6............ er |) 16.8 
- MR cisatesnae er ts SS. 20.1 
” yy Ue ee scedue er 22.3 
London Argand............ TOO ctcutcs ae 13.1 
Regenerative ............... OB cvision | — eee 4.1 


I think this method of stating the case brings out in a startling way 
the importance of giving more attention to our methods of gas consump- 
tion; but I must also point out that, although the use of regenerative 
burners would reduce the amount of vitiation to one-fourth or even 
one fifth, yet too much blame must not be put on the gas. If we ob- 
tain the same amount of light from paraffine lamps, the carbon dioxide 
evolved would be equivalent to 22.5 adults; whilst you might as well 
invite 32.7 more guests to dinner as use 48 sperm candles to supply the 
needed illumination. 

Leaving this phase of the question, let us now examine the atmos- 
pheric condition of an ordinary sitting-room, without any special means 
of ventilation other than those supplied by the usual door, fire-place and 
window. An average sample of 16-candle gas will evolve 50 cubic feet 
of carbon dioxide for every 100 cubic feet consumed ; and in an ordin- 
ary sitting-room, 12 feet broad by 16 feet long and 12 feet high, an 
ordinary 3-jet chandelier would take five hours to consume this quan- 
tity. Ifthere are two people in the room, they will have exhaled 6 
cubic feet of carbon dioxide during this period, making the total volume 
of this gas generated during the five hours up to 56 cubic feet. The 
capacity of the room is 2,304 cubic feet ; so that this amount will repre- 
sent 2 per cenf. But when one experimentally determines the amount 
actually present, one finds that, under the conditions stated, the 3 feet 
next the ceiling contain 0.4 per cent. of carbon dioxide; the next 3 feet 
only 0.2 per cent., and the 6 feet nearest the floor an average of 0.07 per 
cent. That is to say, the total amount of carbon dioxide present only 
amounts to 0.18 per cent. of the air present, or less than one-tenth of the 
gas evolved—showing that the total air of the room has been changed 
at least twice an hour during the period in which the gas has been 








burning. In these experiments, the door was kept as far as possible 
shut ; and the ventilation was therefore practically due to the fire place, 
faulty work and diffusion through the walls and ceilings. 

If I might be allowed, I should like to mention at this point the ques- 
tiou of the alleged injurious effects produced by sulphur compounds in 
coal gas. A short time ago I had the honor of corroborating Dr. Old- 
ing’s evidence given in support of the Crystal Palace District Gas Com- 
pany’s Bill, to the effect that an increase in the sulphur compounds 
allowed in the gas from 20 up to 30 grains per 100 cubic feet would not 
practically cause any injury to the consumers ; and this seems to have 
roused the ire of certain gentlemen in Manchester, who, having been 
brought up in the belief that sulphur is the root of all evil, felt that this 
was rank heresy. I am glad, therefore, to have the opportunity of 
stating the reasons which led me to the conclusion I came to on the 
subject. 

I have already described an experiment to show that, in an ordinary 
room, nine-tenths of the products of combustion are removed without 
any special appliances. For every 100 cubic feet of gas containing 20 
grains of sulphur consumed, there would be formed 0.035 of a cubic 
foot of sulphur dioxide; whilst with 30 grains the amount would be 
raised to 0.048. This, except under very exceptionable circumstances, 
would be reduced in quantity by ventilation in nearly the same ratio as 
the carbon dioxide; and the total volume of sulphur dioxide due to the 
combustion of the gas would be reduced to so minute a trace that it is 
beyond the power of ordinary analyses to accurately estimate it—the 
probable quantity being roughly 1 10,000th of 1 per cent., or 0.0622 of a 
grain of sulphur as sulphur dioxide per 100 cubic feet of air. 

The view which has always been put forward is that the sulphur 
dioxide generated by the burning of the sulphur compounds does not 
diffuse with the other products of combustion, but becomes at once con- 
verted into sulphuric acid by combining with the moisture and oxygen 
present in the atmosphere; but experiment shows that it is only under 
special conditions, never likely to be arrived at in a room in which gas 
is burning, that this could possibly take place. If dry sulphur dioxide 
and dry oxygen be mixed together, even in an undiluted condition, they 
will remain without any action taking place. If water vapor be pres- 
ent, no reaction will occur unless the water vapor condenses into liquid 
drops. I have had mixtures of sulphur dioxide and moist air standing 
for long periods without the slightest contraction taking place, proving 
conclusively that no formation of sulphuric acid could have occurred ;* 
and, inasmuch as the condensation in the moisture of the air of a room 
can ouly take place when the saturation point of the air is reached, it is 
manifest that the percentage of water vapor present in the atmosphere 
will play a very important part in determining the action. 

The percentage of water vapor iu the air of a room in which gas is 
burning is found to be highest near the ceiling, and to decrease the 
lower one comes in the room ; but it is not the percentage of moisture 
which determines the deposition of liquid water from the air, but the 
degree of saturation—. e., the power which the air has of holding up 
the water vapor—a factor which increases with great rapidity with rise 
of temperature. Experimenting in the same room in which the previous 
determinations were made, it was found that near the ceiling, at the end 
of the five hours during which the gas was burnt, the degree of satura- 
tion was 40 per cent.—that is to say, the air could have taken up, or held 
as a vapor, 60 per cent. more moisture than it possessed—whilst near 
the floor, the degree of saturation amounted to 78 per cent., or in other 
words, it could only have taken up 22 per cent. more water vapor. This 
condition shows that, at the temperature existing in the room, no con- 
densation of moisture could take place unless the air came in contact 
with a cold surface, such as the window panes on a cold night, when 
the moisture would condense upon the glass. In this moisture, distinct 
traces of sulphuric acid would be found ; whilst in the air of the room 
which would be in contact with the draperies and furniture, and which 
would be inhaled by the inhabitants of the room, no conversion of the 
sulphur dioxide into sulphuric acid would take place, and the sulphur 
dioxide diffusing with other products of combustion would never prac- 
tically rise above the minute proportion before stated. 

In order to prove the deleterious effects of this hypothetical formation 
of sulphuric acid, certain obsesvers have brought forward many experi- 
ments to show that, in passing the air through absorbing solutions, sul- 
phates could be detected in the solutions in small and varying quanti- 
ties. This, however, certainly does not prove that sulphates were present 
in the air, as directly the sulphur dioxide is absorbed by the liquid, the 
oxidation to sulphuric acid takes place with considerable rapidity ; and 
it is this which has given rise to wrong deductions from the observed 
facts of sulphuric acid, either free or in combination, being found in 








* This has also been proved by Professor Harold B. Dixon, as well as by Mr, Vernon Harcourt: 
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wetted ‘fabrics, or on moistened plates or liquid absorbents exposed to 
the air of rooms in which gas has been burnt, also on lamp glasses and 
in ventilating tubes in towns where no limit is placed on the amount of 
sulphur present in the gas. 

A very favorite argument, which has been employed in showing the 
amount of sulphuric acid present in the air, is the rotting action which 
the air in the upper part of a room has upon books and other articles of 
leather. But here again the main factor has been overlooked, and many 
other causes of error have crept in. Leather is a substance which has 
the power of absorbing moisture ; and in doing so, the absorbed mois 
ture will fix sulphur dioxide, and allow it to be converted into sulphuric 
acid, although only to a small extent. In this way traces of the acid are 
produced, and will in time undoubtedly act, upon the leather ; but the 
results which have been observed, and which have done duty on so 
many occasions, are a great deal more dependent upon the sulphur di- 
oxide which is found in all town air than upon the sulphur dioxide pro 
duced by the gas. The researches of Dr. Angus Smith and Dr. Russel! 
show conclusively that, in the air of the larger towns and their suburbs, 
there are very considerable traces of oxides of sulphur present, which 
have been formed from the iron pyrites present in the coal and coke con. 
sumed as fuel ; and my reason for considering that it is the sulphur di- 
oxide in the air, rather than the sulphur compounds which are present 
to a slightly larger extent in the products of gas combustion, are as fol- 
lows : All observers have taken great trouble to prove that it is the 
leather on the upper shelves of a library which become the must affected, 
aod whilst the gas is burnt in the room, these upper shelves are exposed 
to the air, which has the power of taking up something like 60 per cent. 
more moisture than the air in the lower portion, and, at the high tem- 
perature which exists, this results in the drying of the leather. When 
the gas in such a room is extinguished, the temperature in the upper 
portion of the room begins to fall. But diffusion and other processes of 
ventilation remove the products of combustion long before the con- 
densing point of the water 1s reached ; and, within 20 minutes of putting 
out the gas, the sulphur compounds will have fallen down to the nor- 
mal quantity found in the atmosphere outside the room, whilst the air, 
owing to contact with the warm walls, ceiling and the furniture in the 
room, will still be far away from the condensing point of the water 
vapor. As the air becomes colder and colder, and gets nearly to the 
point of saturation, the leather begins to absorb rapidly the same amount 
of moisture which it had previously given up to the air under the in- 
fluence of heat ; and with this moisture, it also absorbs traces of sulphur 
dioxide which all our town air possesses. In my opinion, it is chiefly 
this, and not the sulphur dioxide from the sulphur compounds in the 
gas alone, which brings about the deleterious results; and it will be 
found, in any room in which the air is kept artificially heated for a cer- 
tain period in the day, and is then allowed tocvol down again, thissame 
destruction of leather will ensue—whether or not gas be used as an 11- 
luminant in the room—and though sulphuric acid may do its share in 
bringing about this destruction, the alternate moistening and drying will 
do far more. 

It has also been considered a proof of the formation of sulphuric acid 
from the products of combustion of gas containing sulphur compounds, 
that dust collected in a room in which such gas is being burnt contains 
small quantities of sulphates. But here again several important factors 
of error have been overlooked. The dust which is found in a room has 
not been formed in that room, but has filtered in from the outside air 
under the sashes and other openings ; and it must of necessity contain 
sulphur compounds, which have been produced by the fixation of the 
sulphur compounds produced by the burning of coal and coke, and by 
the ammonia and other alkaline bases present in the air. An analysis 
of dust from rooms in which no gas has been burnt will also show the 
presence of these bodies in as large quantities as from the rooms in which 
gas has been consumed in very considerable volume. Dust collected in 
my study at Greenwich, in which gas is very freely burnt, gave 3.05 per 
cent. of sulphur as sulphates ; while dust collected in an attic of a dis- 
used portion of the same building, in which there has never been a gas 
fitting, gave 4.4 per cent. This mistake has been caused by the fact that 
rain washed dust collected on exposed outside sills often contains only 
a small percentage of sulphur. The closeness and oppressive feeling 
which can be distinguished in a room not properly ventilated when gas 
is being burnt, is not due to the presence of sulphur compounds, but to 
carbon dioxide and to the traces of the products of incomplete combus- 
tion. It is also partly owing to the organic emanations from the bodies 
and lungs of the inhabitants of such a room being unable to rise into 
the zone of highly-heated air which exists above the gas burners in the 
room, and so being kept down to the level from which the air for respi- 
ration is being drawn. 





From the foregoing considerations I am very decidedly of opinion 
that the sulphur compounds given off from gas containing 30 grains of 
sulphur per 100 cubic feet, would be so infinitesimally greater than the 
traces obtained by burning gas containing 20 grains per 100 cubic feet, 
that it would be impossible to detect any difference in the action upon 
furniture and draperies exposed to it ; while all the reliable evidence 
goes to show that minute traces of such oxides of sulphur have no dele- 
terious effect upon the health. My desire this morning, however, is not 
so much to dwell upon the sanitary aspects of ventilation, as upon the 
effect of want of ventilation upon the light emitted by flames. 

In 1835 Wehrle, in a paper upon the conditions necessary for the com- 
bustion of a candle, made some observations upon the effect of vitiation 
and removal of oxygen from the atmosphere upon the burning of the 
candle; but he gave no details as to the effect upon its photometric 
value. Twenty-five years ago, Dr. Angus Smith, however, whilst ex- 
perimenting upon the combustion of candles in badly ventilated places, 
made a series of observations of the effect of vitiation upon the photo- 
metric value, from which he came to the conclusion that the removal of 
oxygen during combustion, and the increase of carbon dioxide in the 
air seriously affect the light emitted, and also that the effect of the vapc r 
of water in preventing combustion and lowering the illuminating value 
is very great. 

On Nov. 14, 1889, Mr. John Methven read a paper before the Southern 
District Gas Association on ‘‘ Photometry,” which was not only re- 
markable for its intrinsic merit, but also for the large number of new 
points which it suggested in this important field of research. Among 
the many valuable questions dealt with in this paper, was the effect of 
atmospheric moisture upon the illuminating value of flame; and the 
fact that the smaller and feebler the flame, the greater was the loss of 
luminosity due to this cause. Mr. Methven, in a lengthy series of ex- 
periments, and with the temperature practically constant, found that 
candles gave, per 120 grains of sperm consumed, a light equal to 1.104 
candles, as compared with a light of constant power—Methven screen ; 
and that this was increased to 1.196 candles, when the air in which the 
candles were burning was dried. This difference in the light value he 
considered to be due entirely to the removal of moisture, as the tem- 
perature remained the same. He also found that, when air saturated 
with moisture at increasing temperatures is supplied to a flame, the 
light-value is rapidly diminished, so that between the temperatures of 
50° and 75° F., a diminution of 10 per cent. takes place in the light 
emitted by an argand flame burning 5 cubic feet of gas per hour ; whilst 
with a flat flame, a reduction of 11.2 per cent. occurred, and with a gas 
flame from a 2 candle burner a loss of 13 per cent. was found within the 
same range of temperature. The greater loss observed with the flat 
flame and the small jet, Mr. Methven ascribes to the power of the differ- 
ent flames to battle with the aqueous vapor. These experiments were 
made by passing air from a gasholder through a leaden chamber over 
the surface of sulphuric acid, to dry it ; whilst to saturate it, the sul- 
phuric acid was replaced by water. At the end of the chamber was an 
upright tower, on the top of which the flame was burning—surrounded 
in the case of the 2 candle burner by a lamp chimney, and in the case 
of the flat flame by a glass globe. 

During the summer of last year, I made a large number of experi- 
ments with the view of, if possible, finding out the extent to which the 
variations in the quantity of water vapor present in the air of a testing 
station would be likely to affect the value ascribed to the gas ; and as it 
seems probable that the standard candle may soon be replaced by Mr. 
Dibdin’s 10-candle ‘* pentane argand,” standardized from Mr. Harcourt’s 
1-candle pentane air gas unit, I directed my experiments to attempt to 
ascertain the effect of humidity upon these flames and upon the flame 
given by burning ordinary coal gas at the rate of 5 cubic feet per hour 
from the standard London argand. My earlier experiments were made 
by surrounding the flames to be tested by cylinders to which the air sup- 
ply had to pass through trays of drying or moistening material ; but I 
soon found that, unless special precautions were taken, variations were 
caused in the rate at which the air was supplied to the flame, whilst with 
any cylinders obtainable the rise in temperature due to the heating ef- 
fects of the larger flame were sufficient to entirely upset the results. 

With a view of as far as possible eliminating these disturbing factors 
an open bar photometer was fitted with the burners and dise 14 inches 
above the level of the table, and cylinders of thin glass, 12 inches in di- 
ameter and 24 inches high, were specially made by Messrs. Powell. 
The tubes carrying the burners rose straight from the photometer table, 
and were provided with sliding collars with four arms, to support the 
glass cylinders. Flat perforated zinc boxes were made to fit in the cyl- 
inders exactly an inch in depth, and were surrounded with soft felt, so 
as to prevent any air passing up between the cylinder and box. These 
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boxes, having been completely tilled with wet or dry pumice or calcic 
chloride, as the case might be—the material having been previously 
sifted to pass through a three eighths inch mesh, but not a one eighth— 
will each give very nearly the same amount of obstruction to the pas- 
sage of the air; whilst, to prevent the air entering the top of the cylin- 
der, and to quickly remove the products of combustion, a zinc plate was 
fitted over each cylinder, with a 2 inch tube with a funnel-mouth de- 
scending to within a short distance of the top of the flame. With this 
apparatus a long series of observations were made, to ascertain if the 
idea that the small flame is more affected by moisture than the more 
powerful one was borne out by comparative experiments ; and, in order 
to do this, both the one candle unit and the large flame were surround- 
ed with cylinders, and burnt under similar conditions—i. e., in one set 
of readings each flame would have the air supply passing through dry 
pumice to give the normal results, whilst for dry and wet both flames 
would have discs of wet pumice or calcic chloride at the base of the 
cylinders. The results agree with those obtained by Mr. Methven, and 
seem to prove that excessive moisture in the atmosphere supplied to the 
flames, by affecting the small flame more than the large, causes the 
gas to read high; whilst dry air, by allowing the small flame to do its 
best, causes a slight diminution in the recorded illuminating value. 

The facts which appeared to throw most doubt on the power of a 
small addition to the atmospheric moisture making a large difference to 
the luminosity of a flame are as follows : 


(1) Mr. Vernon Harcourt made a long series of experiments, extend- 
ing over several months, in which the one-candle pentane unit 
was tested against an electrical standard, in order to ascertain the 
effect of the height of the barometer upon the light emitted by the 
flame. During this long period no variations were observed 
which led Mr. Harcourt to suspect that humidity had any influ 
ence on the amount of light emitted, although there must have 
been considerable changes in the quantity of moisture present. 

(2) When the action of moisture on flame was first pointed out, Mr. 
Greville Williams, F.R.S.. and Mr. W. C. Young each made in- 
dependent experiments, by testing the gas against candles during 
one portion of the day with the air in its normal condition, and 
then watering the floor of the testing room and taking another 
series of tests. Neither of them was able to detect any difference 
in the value ascribed to the gas by the candles. 

(3) It seems inconceivable that, with the large proportion of water 
vapor already present in the flame as a product of combustion, 
the smal! additional quantity present in the air should make so 
large a difference. 

(4) In making the experiment described above, it was observed that 
the temperatures in the cylinders were uniformly higher when 
dry air was passing than with the experiments with wet or nor- 
mal air; and these differences were far greater than could possi 
bly be explained by any absorption of heat by water vapor. 

With a 15 to 16 candle flame the temperatures were: Normal, 91.60° 


F.; wet, 86.1° F.; dry, 105.69° F. With the 10 candle flame they were | 


Normal, 87° F.; wet, 85.8° F.; dry, 97.5° F. 

It was naturally felt that the increase in illuminating value of the 
dried air was probably due to this increase in the temperature of the air 
in which the flame was burning—the effect of temperature upon ]umin- 
osity being well known. Mr. Harcourt suggested that the reason of the 
increase in temperature was that the calcic chloride became to some ex- 
tent broken up, thus forming a closer layer and retarding the flow of 
air. I could not conceive this being the cause, as all the material used 
in the discs being of the same size, and no shaking taking place which 
would be likely to break up the calcic chloride, it seems most probable 
that, if any interference took place, it would be in the moistened pum- 
ice, as water would to a certain extent close the pores of the material. 
The fact of the difference in temperature, however, remained, and was 
quite sufficient to throw grave doubts upon the results. 

In order to ascerta:n if there was any difference in the rate of passage 
of the air through the cylinder, a delicate anemometer was obtained, 
and its readings were corrected by a known flow of air. The tube car- 
rying off the products of combustion was then elongated, so as to bring 
the temperature of the escaping gases down to a little over 100° C., and 
the anemometer fitted in the mouth of the tube; discs containing dry 
and wet pumice and calcic chloride respectively being employed at the 
bottom of the cylinders, as in the previous experiments. The standard 
pentane argands were used as the sources of light—the value of the one 
burning in the open air being given in terms of the one in the cylinder 
—and the experiments showed precisely the same class of results as in 
the previous long series; and at the same time it was found that the 
flow of air was practically identical in each case. 





The next question that presents itself is, Does the difference in the 
temperature observed, from whatever cause arising, make the differ- 
ence observed in the illuminating value? The only way totry this was 
to make the experimental chamber so large that the heating of the walls 
would not vary to any great extent, and the temperature, therefore, 
would remain fairly constant. In order to do this a zinc chamber, 3 ft. 
6 in. by 3 ft. 6 in. by 4 ft., was constructed at one end of the photometer 
bar, with a glass window of carefully flatted thin sheet glass cemented 
in gas-tight on the side next the disc, and adoor having a small win- 
dow, and closing practically gas-tight, on the opposite side. The burner 
was arranged at the center of the chamber, so that half the chamber 
overlapped the bar; and a ventilating tube 3 inches in diameter, with a 
funnel opening, came down through the roof to a few inches above the 
flame. Openings, closed with india-rubber corks, were arranged at the 
bottom and at intervals up the sides, in order to admit thermometers, 
and two false bottoms of perforated zinc were placed in the bottom of 
the chamber, to ensure an even distribution of the entering air. A 10- 
candle pentane argand was fixed in the center of the chamber, and 
was compared in the following experiments with a second one fixed at 
the other end of the bar. The burner in the chamber was allowed to 
burn coal gas all night, with the door and all the openings of the cham- 
ber open, so as to get an even temperature; and in the morning, the 
pentane argand having been supplied with carbureted air, the door was 
closed and the bottom air inlets left open, and a normal test was taken. 
Saturated cloths were then hung in the chamber; and, as soon as the 
wet and the dry bulb thermometers showed the air to have become 
highly charged with moisture, the wet readings were taken. These ex- 
periments conclusively proved that, in the former set as in these, the 
rate of flow and the temperatures in the cylinders have practically 
nothing to do with the effect of the moisture of the air upon the lumin- 
osity of the flame; and that the variation in the temperature in the 
cylinders was in reality due to the variation in the temperature of the 
flame, caused by the cooling action of the water vapor upon it. 

In order to prove, if possible, that this is the case, I made a small 
thermo-couple of platinum, and platinum with 10 per cent. of rhodium 
wire ; using it as thin as possible, to reduce errors from loss of heat by 
conduction, and keeping the wires of considerable length, to prevent 
any chance of a rise of temperature introducing conflicting currents at 
connections with the galvanometer wires. A reflecting galvanometer 
was employed, and sufficient resistance—50 ohms—introduced into the 
circuit to keep the spot of light upon the scale at the highest tempera- 
ture of the flame. The scale was then graduated for temperature, by 
taking water at 0° C. and 100° C., and checking the higher temperatures 
by the fusing points of the chlorides of the alkalies and alkaline earths, 
as determined by Dr. Carnelly. The thermo couple was attached firmly 
to the base of the 1-candle unit, and the junction was inserted at the tip 
of the non-luminous zone of the flame, so as to avoid the deposition of 
carbon, which would alter the temperature to a slight extent. The top 
of the inner cone is far from being the hottest part of the flame, but it 
will vary in temperature with the rest of the flame, although probably 
not to so great an extent. Working in this way, with the flame in a 
partly dry and saturated atmosphere, the following values were ascribed 
to a 10 candle standard, burning in the open air at the other end of the 
bar— 


Dry. Wet. 
9.9 10.6 
9.9 10.6 
10.0 10.6 
10.0 10.6 
9.7 10.6 
10.0 10.5 
10.0 10.4 
10.3 10.5 
10.0 10.6 
10.0 10.8 
9.99 10.58 
Temperature of the flame at the top of 
the non-luminous zone ............. 1,022° C. 903° C. 
Grains of moisture per cubic foot of air. 4.9 6.6 
Degree of saturation ...7............+: 42 88 
Temperature in cylinder............... 82° F. 68° F. 


This experiment makes the cause of the diminution in light of the 
pentane unit perfectly clear, as an increase of 1.7 grains of moisture 
makes a difference of 119° C. in the temperature of the flame, and a 
consequent loss in its power of emitting light. In order to satisfy my- 
self that there was no error, the temperature of the pentane unit was 
taken at the same spot, when burning in normal air ; and it gave as a 
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result 932° C.—there being present 5.2 grains per cubic foot of air, and 
a degree of saturation equal to 65° C. . 

The next experiments made were to determine the alterations in tem- 
perature taking place in the 10-candle standard pentane argand flame, 
with alterations in the humidity of the atmosphere. To do this, the 
thermo-couple was, as before, fixed to the burners, so that it could not 
move, and throughout the experiments the flame was kept at a coustant 
height—the twist of the platinum and platinum-rhodium wires being 
plunged into the flame just below the point at which it became lumin- 
ous, so as to avoid deposition of carbon upon it. In order to prevent any 
possibility of change in position of the wire, the burner was fitted with the 
cylinder and a disc of dry pumice so as to first obtain the normal re- 
sults. Water was then freely sprinkled on the disc, in order to saturate 
the air for the ‘‘ wet” readings: and, after allowing this moisture to 
evaporate as far as it would, a layer of calcic chloride—coarse—an inch 
in depth, was placed on the surface of the disc to dry the air. The ane- 
mometer readings show the result was not influenced by the rate of 
flow of air through the apparatus, which was practically identical in 


each case. 
Wet. Normal. Dry. 


Temperature of flame ..... 1,376° C. 1,395° C. 1,449° C. 
Anemometer reading...... 401 401 405 
Temperature of products of 

CE inks cin dinedys 100° C. 101° C. 105° C. 
a 67° F. 68° F. 83° F. 
WH ab ech ntanscccccee 65° F. 64° F. 69° F. 
Degree of humidity........ 88 78 45 
Grains of water per cu. ft.. 6.40 5.80 5.40 
Percentage of water vapor. 1.81 1.64 1.53 


In this set of experiments a difference of 82° C. has been produced in 
the temperature of the flame by an increase of 1 grain of moisture per 
cubic foot of air, or an increase of 43° in the degree of humidity ; while 
with the 1 candle unit in the previous experiments a difference of 1.7 
grains in the amount of water vapor present gave a variation uf 119° C. 
in the temperature, or 70° C. for each grain. 

Mr. Methven, in his admirable paper, attributes the greater loss of 
light which the small flame undergoes in comparison with the larger 
flame to the superior power which the latter has of battling with the 
moisture ; but I think the more probable explanation is to be found in 
the fact that a reduction in temperature between 1,300° and 1,400° C. 
makes far less difference to the light emitted by the incandescent matter 
in the flame, than the same difference taking place between 1,000° and 
900° C. From these experiments, I have no doubt but that the result 
is caused by the cooling of the flame, due to increase in the humidity of 
the air ; but it has now to be decided whether it is alteration in the de- 
gree of humidity—. e., in the amount of saturation—or absolute quan- 
tity of aqueous vapor present which brings this about. 

In the large number of tests which I have made, there have been some 
which could only be explained on the supposition that it was the degree 
of saturation which was the active agent, and not the amount of water 
vapor present. Such examples are of fairly frequent occurrence ; and 
the two following sets of experiments, made with an ordinary coal gas 
flame, burning at the rate of 5 cubic feet per hour, from a ‘‘ London” 
argand, under varying conditions against a 10-candle standard, show 
this : 

Readings of Gas Flame in Cylinder against Normal Ten-Candle 
Pentane Argand. 
A. B. C. 
13.10 12.30 13.60 
13.10 12.20 14.00 
13.10 12.00 13.90 


12.90 12.20 14.10 
12.80 12.10 14.00 
13.10 12.30 13.60 
12.80 12.00 13.60 
12.60 12.00 13.60 


12.90 12.10 13.90 
12.80 12.10 13.70 


12.92 12.13 13.80 

Rate of flow of gas.............. 5c. f. 5c. f. 5c. f. 

Temperature in cylinder—wet bulb 63° F. 64° F. 68° F. 

“1 ' dry bulb 70° F. 64° F. 81° F. 
Grains of moisture per cubic foot. 5.2 6.6 5.4 
Degree of saturation............. 65 100 47 


Here there is an increase of 0.8 candle in the light emitted by the flame 





foot of air more in C than in A ; but the degree of saturation is 18° less 
in C than in A. 
Another experiment of the same kind gave — 





A. B. c. 

12.30 11.40 12.70 

12.30 11.40 12.80 

12.10 11.10 12.50 

11.90 11.10 12.80 

11.80 11.10 12 70 

12.40 11.00 12.60 

12.00 11.10 12.60 

11.90 11.10 12.60 

11.70 10.80 12.70 

11.90 11 20 12 90 

12.03 11.13 12.69 

Rate of flow of gas.............. 5c. f. 5c. f. 5c. f. 

Temperature in cylinder—wet bulb 58° F. 61° F. 63° F. 

" oa dry bulb 66° F. 63° F. 75° BF. 
Grains of moisture per cubic foot. 4.2 5.6 46 
Degree of saturation............. 69 88 49 


These tests, I think, show conclusively that it is the degree of satura- 
tion of the atmosphere, and not the actual amount of water vapor per 
cubic foot of air, which acts in this powerful manner upon the tempera- 
ture, and therefore upon the light that is emitted by the flame. When 
the degree of saturation is low, the large amount of water vapor pro- 
duced by the flame rapidly diffuses, and is taken up by the air; and 
hence the withdrawal from the flame is more rapid than when the air is 
nearly saturated. And in the latter case, the large quantity of water 
vapor remaining longer in the flame, cools it partly by physical and 
partly by chemical action. Ou analyzing the gases at the extreme edge 
of the flame, the water vapor is found to vary from 14 to 15 per cent. by 
volume near the base, where the hydrogen and methane of the gas have 
rapidly diffused to the exterior—and are, therefore, the principal gases 
entering into combustion—to 11 per cent. near the top of the flame. 
The water vapor in the atmosphere is, on the average, 1.5 per cent. by 
volume ; and at temperatures below 70° F. it rarely, if ever, exceeds 2 
per cent. 

At the high temperatures existing in the cylinders during the experi- 
ments on the effect of humidity upon the light emitted by the 10 candle 
pentane argand, the variation was from about 1.8 per cent. by volume 
in the dry cylinder to 2.4 per cent. in the wet; and it seems absurd to 
suppose that a difference of 0.6 per cent. by volume, or 2.3 grains by 
weight, should make the large difference observed in the illuminating 
value of the flame. If, however, it is the degree of saturation which is 
the active factor, we at once find the explanation of the effect, as the 
degree of saturation in the dry cylinder averages 33°; whilst in the wet, 
it rises to 66°—a difference of 33 per cent. The effect being due to the 
degree of saturation also explains the fact that the action of humidity 
has not been before observed during the daily testing of the illuminating 
power of the gas ; as, although the variation in the amount of moisture 
present in the atmosphere is very great between winter and summer, 
yet the degree of saturation does not vary to anything like the same ex- 
tent. Moreover, the moisture present in the outside air in no wise 
represents the moisture present in the testing-stations kept at carefully 
regulated temperatures. I think it would be found that, if the temper- 
ature could be kept within a narrow range—say between 60 and 66 F.— 
the trouble would practically disappear, except under the most abnor- 
mal conditions. 

I have kept a record of the degree of saturation of the atmosphere in 
my testing room at Guildhall Chambers during the two autumn and 
two winter months ; and find that the degree of percentage of humidity 
only varies within a narrow range. The average for August and Sep- 
tember was 74.5, whilst for November and December it was 75.1; and 
nearly the whole of the determinations fall between 70 and 85°. The 
test-room at Guildhall Chambers has no ventilation or proper means of 
keeping a constant temperature; and I should expect, in a station 
having these advantages, the readings would be still more constant. 
Accepting the variation at from 70° to 85° of humidity as the average 
range in a testing station, it is interesting to see how this would affect 
the light emitted by the various burners; and, in order to satisfactorily 
settle this point, the following experiments were made, by testing the 
1 candle flame and the 10-candle pentane argand separately against as 
nearly as possible constant standards, whilst the two flames being tested 
are subjected to known variation in humidity. On doing this, the fol- 
lowing results were obtained as the mean of a large number of observa- 
tions : 





in cylinder C over A, though there is 0.2 grain of moisture per cubic 
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One-Candle Unit. Normal. Wet. Dry. 
Percentage of saturation... ....... 75.60 .... 9350 .... 45.70 
Grains of moisture per cubic foot.. 5.53 .... 6.30 .... 4.06 
Illuminating power in candles..... 0932.... 0874.... 1.0332 

Ten-Candle Unit. 

Percentage of saturation........... 66.50 .... 76.00 .... 37.00 
Grains of moisture per cubic foot... 7.10 .... 7.60 .... 5.60 
Illuminating power in candles..... 9.81 .... 9.53 .... 10.30 


And it is evident from this that the maximum variation of 15 per cent. 
in the humidity of the air of a testing station would only cause a varia 
tion of about 2 per cent. in the value ascribed to the larger flame by the 
i-candle unit. 

The question has been raised as to whether, in view of the action of 
humidity upon flames of different size and character, it would not be 
better to test the illuminating value of gas against a standard more 
nearly approaching the value of the flame to be tested than by the 10 
candle pentane argand. To decide this point, I have made a long series 
of observations, in which the value of a coal-gas flame, burning at the 
rate of 5 cubic feet an hour in a standard London argand, under normal 
wet and dry conditions of the atmosphere, is expressed in terms of a 10- 
candle pentane argand burning under normal conditions. 


The following are the mean of 330 observations : 
Normal. Wet. Dry. 
Illuminating value of the flame in candles. .16.98. .16.18..17.30 
Percentage of saturation of the air......... 56.00. .87.60. .46.80 
Grains of water per cubic foot of air........ 6.18.. 7.08.. 6.06 


Showing a variation of 7 per cent. in the illuminating value of the flame 
for a difference of 40.8° in the percentage of saturation, or 1.7 per cent. 
for 10°. 

It is now possible to tabulate the effect of the percentage of humidity 
upon the various flames as follows: 

An increase of 10° in the percentage of saturation of the air causes a 
diminution of— 


3.3 per cent. in the light of the 1 candle unit. 
2.0 ”" + 10 candle argand. 
1.7 7: o 16 to 17-candle flame. 


This means that the extreme variation of 15° likely to occur in the 
humidity of the atmosphere in a testing-station might cause a varia 
tion of 0.45 per cent. in the light credited to the gas flame by the 10- 
candle pentane argand, which would amount t» 0.07 of a candle. 

Important as these considerations are in relation to gas testing, it is 
manifest that moisture present is not likely to cause any serious loss in 
the illuminating value of gas as burnt in a room, as in the heated zone 
in which the gas is burning, the degree of saturation will be considera- 
bly below that existing in the original air, although the absolute amount 
of water vapor present will be higher. At the same time, however, 
another factor begins to come into play which does exert a serious influ- 
ence upon the flame ; and that is the carbon dioxide produced as a pro- 
duct of combustion and the consequent diminution to a minute degree 
of the oxygen present in the atmosphere. 

Taking the flat flame gas-burners of the domestic sizes—i. e., Nos. 4 
and 5—it will be found that, when the carbon dioxide has risen, as it 
generally does rise, in the upper zone of the room to 0.4 per cent., the 
illuminating value of the flame will have been diminished by nearly 12 
per cent.; and the effect upon the argand seems to be nearly as great. 
These results show us that, important as good ventilation is for the 
health of the human being, it is equally important to the illuminant 
itself ; and that we must look upon all improvements in ventilating 
burners as important steps, not only in popularizing the use of coal gas, 
but also as improvements in the amount of light to be obtained from 
gas. In making such improvements, I would strongly urge upon the 
gas engineer the importance of discarding metal pipes for carrying off 
his products of combustion ; as, although the sulphur present in the 
coal gas makes practically no difference to the health and furniture 
in a room, whether it contains 20 or 30 grains per 100 cubic feet, yet as 
soon as the products come to be cooled down in the tube which is lead- 
ing them away, the condensation of water vapor at once means the 
production of small quantities of sulphuric acid, which rapidly attacks 
metal tubes, and by eating them away becomes an active source of dan- 
ger where such tubes are led for any considerable distance through the 
floor spaces. 

In concluding this lecture, I venture to hope that I have been able to 
awaken.some fresh thoughts in your minds upon a somewhat hackneyed 
subject, and also to give experimental data which, in practical hands, 
may be made to bear fruit. 


The Flash Point and Point of Danger of Mineral Oils. 
ennai 

The danger of fire or explosion from a mineral oil is tested, says D. R. 
Steuart, F.1.C., by taking its flashing point. The Government test (En- 
glish) of Prof. Abel is a 2-inch cup covered on the top. The filling, 
heating, ligt applied, etc., are all defined. Holes are opened inv the lid 
for a moment to apply the light at specified intervals, and the point got 
is very definite. The question is: What relation has the point so got 
to the point of danger? Is the Abel flash point itself the point of dan- 
ger, or is danger to be feared only at a much higher temperature ? 

Before a Parliamentary committee some years ago, a witness said 
there was no danger at all unedr the temperature of the American fire 
test. The flash point is the lowest temperature at which the vapors and 
air give a little explosion when the light is applied, going instantly out. 
The fire point is the lowest temperature at which the vapors burn con- 
tinuously. 

A particular sample of oil I tested flashed in Abel test at 78° F., in the 

old Government open test at 105°, and fired in the old Government open 
test apparatus at 122°. This last is something like the American fire 
test. Is there, with this oil, n> danger of fire in a store or explosion in 
a lamp until about 120° F. is reached ? 
A moment’s thought will satisfy us that although a little cup of oil 
cannot supply sufficient vapor to keep up a constant flame until 122° F. 
is reached, a larger surface will supply vapor, and, when ignited, heat 
enough to produce a constant flame at a much lower temperature. I 
tried the oil mentioned above in an apparatus like the old Government 
open test, with screen around and partly also on the top, but 9 inches in 
diameter. Applying a small flame every 2° at a half-inch above the sur- 
face, the oil ignited explosively at 88°, and continued to burn furivusly. 
Repeating the experiment, and applying the flame at every degree, it ig- 
nited and burned continuously at 87°, and the flame rapidly increased in 
vigor. Making the same apparatus a close test like Abel’s, the oil ignit- 
ed and fired (burned continuously) at 76° F.; that is, with a 9-inch wide 
closed test, instead of the 2 inch prescribed by Act of Parliament, the 
vil not only flashed but fired 2° below the flash point in Abel’s test, and 
when open it fired only 9° above the Abel test. With a wider surface of 
oil, the flashing and firing would no doubt take place at even a lower 
temperature. These experiments prove, if they require proving at this 
time of day, that the old Government open test and the American fire 
test are altogether deceptive, and that in store, barrel or tin can, the 
flash point, Abel test, is a point of real danger, and that fur oil in large 
masses the danger begins even below the flash point (Abel). The exper- 
iments also prove that, except for very small surfaces of oil, the flash 
point and the fire point are the same. 

The following happened in my experience : 

A large tank of very high flashing oil was being pumped into, and the 
oil therefore in considerable commotion. The temperature was far be- 
low the flash point in Abel cup ; nevertheless, vapors were evolved and 
filled the top of the tank, and expelled by the rising oil, overflowed out 
at a manhole door on the top, which was not quite close, and ignited at 
a lamp some distance below. The fire ran up the stream of vapor ; 
there was an explosion, blowing off the top of the tank, and the oil 
caught fire and burned uncontrollably until it was practically all con- 
sumed. For danger in oil works, even the Abel flash point is deceptive- 
ly high. Is it because this has not been realized that fires in oil works 
have been so frequent? : 

In regard to danger in a lamp, in 1872, before a select Parliamentary 
committee, a chemical expert said : ‘‘ We have made a great number of 
experiments to ascertain whether oils which flash at 100° (equivalent to 
73° Abel test), or even a little below 100°, can by any contrivance be ex- 
ploded in a lamp, and we cannot do it, whether by electric spark or 
flame of any kind ; but we cannot fire it—that we have ascertained to 
be a fact.” Now, the real fact is that a lamp filled with oil of 100° old 
open test, if shaken up—as by carrying the lamp—can be exploded with 
electric spark quite easily, even at 73°. The explosion is not violent : 
but at 5° above the flash point (Abel) the explosion may be very violent. 
Such an oil can explode violently at any temperature between 78° and 
120°; that is, at all temperatures lamps are generally exposed to. For 
lamps burning heat up the oil, more with large lamps than with small, 
more with metal Jamps than with porcelain, more if with metal safety 
tubes than without, and more with flat burners than with central 
draught. As all ordinary lamps are more than 2 inches wide, the flash 
point in them will be the Abel flash point, or a little lower. There is a 
little danger even at the Abel flash point, for although the explosion at 
that temperature is a mere puff, yet if it happened while the lamp was 
being carried it might cause it to be thrown downon combustible mate- 





rial. Atany rate, at5° above the Abel flash point the danger is very great. 
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I have tried many experiments oversetting cheap gas lamps when 
burning, so as to break them. I had the lamp half filled with oil and 
heated to certain definite temperatures. At 5° above the flash point 
(Abel) all in general went out. At 10° above flash point, with some, 
low-flashing (73° to 78°) petroleum ignited and burned vigorously, and 
some merely flashed and went out. High-flashing oils (100° to 110, 
Abel) 10° above flash point invariably went out or merely flashed ; they 
never permanently ignited. At 15° above the flash point the high- 
flashing oils inflamed, but burned quietly, and the fire could easily have 
been commanded. So low flashing oils may be a great danger if over 
set at 10° above flash point ; but high flashing oils are not in great dan- 
ger until 15° over flash point or more; that is, if overset on an ordinary 
floor. If overset on easily combustible materials, there is great danger, 
even at the flash poi~t, and as the absence of combustible materials can 
not be depended on, even for this kind of accident, the flash point (Abel) 
becomes the point of danger. If an open cup of oil heated to the flash 
point (Abel) has a large lighted candle plunged into it, the candle is ex- 
tinguished just as by water. These experiments show the freedom from 
danger in lamp, or in any small quantities, and particularly of high 
flashing oil, if kept several degrees under the Abel flash point. 

High flashing oils burn practically as coolly as low flashing oils, and 
if we seek safety by using a high flashing oil we are not running into 
any other danger. 

Coroner’s inquests are very frequently on lamp accidents. It has 
become the custom for the inspectors to state that no dangerous oil is 
now imported into England, and inspector and coroner put the whole 
blame on the lamp. But surely no scientific man is free to state that 
73° flashing oil is safe in our climate. It is often 80° or over it in houses, 
and all the year round the temperature in ordinary lamps is 80° to 90°. 
The danger is not a mere matter of opinion, but an easily ascertainable 
scientific fact; and when a scientific man makes such a statement re- 
garding a matter involving hundreds of deaths in England every year, 
I think he should somehow be amenable to the ban of the profession, if 
to nothing else. It is absurd to blame the poor for not having safety 
lamps ; besides, even if they had them, they are oaly an extra source of 
danger, unless in proper order, and with cheap lamps and ignorant 
people that could not be depended on. 

It is obvious to common sense that the poor should be supplied with 
oil, such as the rich supply themselves with, safe to work with at ordin- 
ary temperatures and perfectly safe from danger of explosion in ordinary 
lamps properly attended to. With ordinary petroleum there are many 
real lamp explosions, in spite of all that is said to the contrary. Carry 
the lamp about, attempt to blow it out, or turn down the wick too far, 
and the lamp explodes. These could never happen with an oil whose 
flash isa few degrees above the temperature of the oil in the lamp. 
Lamp fatalities are so dreadful that one would think that a few would 
waken up the people so as to get the matter put right; but the deadly 
tale goes on day by day, but it is among the very poor, and nobody 
seems to care. The Government, contrary to the example of all other 
civilized countries, has given what is practically a certificate of safety 
for oils flashing above 73°, and, instead of protecting us, has, by legis- 
lation, shut itself out from the power of interferiug. So these danger. 
ous oils can be stored in any quantity anywhere. Store proprietors and 
railway companies exercise great care ; nevertheless, our lives are at the 
mercy of the idiosyncracy of individuals, and we may expect a catas- 
trophe on the grand scale some day. 

In the past, nobody took any interest in the petroleum laws except 
the representatives of the oil trade: It is time scientific men, for the 
sake of the voiceless poor, should pay some attention to the matter. 
The science put before the Parlimentary committee was sometimes of a 
strange kind, and matters of fact were treated as matters of opinion 
instead of being settled by experiment. It is evident the Government 
does not know that the flash point (Abel) is in all cases a point of real 
danger, and in stores and tanks of great danger. They evidently think 
there is no danger under the temperature of the old open test. They 
would never have lowered the safety point from 100° to 73° if they had 
known that the old test was deceptive by that interval—and they ought 
to have known. 

Oil vapors, when hot, as in the old open test, diffuse away pretty 
rapidly, but when cold, as in a store, they are very heavy, roll along to 


the lowest point, and if there are no air currents, diffuse away very 
slowly. They can be decanted from vessel to vessel like carbonic acid 
gas; but this the Government officials are ignorant of, and think that 
oil vapors diffuse rapidly into the atmosphere like coal gas. 








At the annual meeting of the Welsbach Light Company, the follow- 
ing Directors were chosen: W. W. Gibbs, Thos. Dolan, Edward C. Lee, 
A. G. Ritchie, Randal Morgan, Samuel T. Bodine and W. E. Barrows. 





Development of the Foundry in America the Past Thirty 
Years. 
eieitillitictieses 
[A paper read by Mr. WILLIAM FERGUSON at the June meeting of the 
Western Foundryman’s Association. | 


As this is too broad a subject for anyone to attempt to cover with 
much satisfaction in one short paper, therefore I will not deal with de- 
tails to any great extent. 

One often hears the remark that there has been less advancement in 
the foundry. than in any of the other departments of engineering. 
Judging from the same standpoint as the other departments are meas- 
ured from—viz., special machinery—this may be true. But from a 
purely mechanical standpoint the facts in the case show that the foun- 
dry has developed as rapidly and as thoroughly as the other depart- 
ments, and has met all requirements put upon it; and while doing this 
it is surprising to think how well it has met these requirements in the 
face of such opposition as it has had to contend with, coming from those 
who should be most interested in its success. Is it not an acknow]- 
edged fact that the foundry has been the most neglected department in 
the majority of engineering plants in this country? And it is only of 
very recent years that manufacturers have begun to realize that this de- 
partment was deserving of some attention. For this change much 
credit is due to those who, having the knowledge and ability to do so, 
spared no pains in putting their experience and knowledge before the 
world in the shape of books and articles in mechanical papers bearing 
on the subject of foundry practice. These writings have not only 
helped to educate the molder in his business, but have set manufactur- 
ers to thinking that the foundry required some of their attention, and 
was not altogether the miserable and dirty place they had supposed it 
was. 

And truly it must be said that the standing of the moulder and his 
business 30 years ago was not an enjoyable one; and along with this 
the general impression prevailed that it was a business to be taken up 
by those only below the average in intellect, and not very bright. As 
an illustration of this, I remember an incident that occurred about 30) 
years ago. A young man just from the farm applied for a position to 
learn the machinist’s trade, and his uncle, who was manager, after 
looking the young man over, expressed the belief that he would not 
make a machinist, as he ‘‘did not look overly bright,” but that he might 
do well enough to make a moulder. So the young man was put in the 
foundry, and to his credit, it must be said, he made a decided success. 

With the rapid development of this country after the late war came 
the growth and development of the iron business, and each succeeding 
year found the manufacturer enlarging his plant to meet requirements. 
In those days it was unusual to cast daily. Some of the largest plants 
were satisfied with three heats per week, and each heat perhaps would 
not exceed three to four tons. Coke at this time was just being intro- 
duced as a substitute for Lehigh coal to melt with, and there was not 
the varied number of different brands of pig iron, nor of as good quality 
as we have at this present time. 

And while there were good moulders in those days, they were not taxed 
as to quality and quantity as they are today, through keen competi- 
tion; and the good moulder of those days was sure to be a privileged as 
well as a bibulous character, and was quite likely to go on a spree just 
as he knew his services were about to be required, on some special job. 
While this is not altogether wiped out, it is fast going, and it is rarely 
we see such cases now. We cannot speak of the foundry now without 
making mention of the moulder, therefore you will pardon me for iden- 
tifying him with the progress of the foundry. 

Along with the enlarging of plants came the development of the 
foundry, and the requirements of the moulder were taxed accordingly. 
Small plants were forced to take large contracts far beyond their capac- 
ity to fill, and in such cases the energy and ability of the foundryman 
were called upon to meet these requirements, and with varied degrees 
of success, until said contracts were complete. The foundryman with a 
30-inch cupola would be called upon to make a 4 or 5-ton casting, with 
possibly a 3 ton crane to handle it. If he would ask fora larger cupola 
or stronger crane, he would be told that was out of the question. ‘‘We 
have not figured on the extra expense while taking the contract, and 
we must now make it with such appliances as we have.” Then came 
the anxiety of the foundryman, planning and making with nothivg 
suitable to do the work, but finally succeeding in getting what he con- 
siders a good, safe mould ready to be filled. The cupolais got ready 
with special care, and charged so as to do its best possible melting, for 
the final success now depends on this part of the business. But whe 
everything possible has been done, we then can see it is going to be too 
much for the small cupola to do. No one but the foundryman who 
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has been there can tell the mental strain that takes place with all this 
cast of moulding and melting to be finally lost, simply for lack of proper 
tools to do the required work. Still, in these cases the loss was usually 
charged to the foundryman not understanding his business, when the 
fact is, as I have stated, it is chargeable to lack of proper facilities. 

And in most cases this same thing had to be repeated more than once 
before the parties interested would conclude to increase their facilities, 
and this they were most always sure to do only to meet the present re- 
quirements, with the result that they would in a short time again find 
themselves in the same condition as before. 

Such has been the history of development in the foundry, and most 
men who have been engaged in this business for any length of time 
know that they have paid well for their experience in this way. It 
has been noticeable also that where the facilities were about equal to the 
requirements, the foundry was usually as free from loss as other de- 
partments. And by this admission we have arrived at a point where we 
must allow that to get good results and work from a foundry with the 
greatest economy, it must be done with proper equipment. 

Manufacturers are each year becoming more alive to the real cause of 
bad work and excessive cost, and, as a result, are spending more time 
and money to equip their foundries; but still there is plenty of room 
for improvement. In former years it was the pride of the manufac 
turer, in showing visitors through his plant, to take them through the 
machine shop and pattern shop, showing everything in detail; but 
when they came to the foundry he would pass it by as though it was 
not a part of his institution. Not so with the modern foundry, with its 
electric and hydraulic cranes, moulding machines and patent cupolas. 
It proves to be as interesting as the other departments, and there is a 
correspondingly brighter future ahead for the foundry and the moulder. 
And each year adds greater proof that brains are not only needed, but 
are used to a greater extent in this part of engineering than most men 
are free to admit. The day is not far distant when the work of the 
founder will have the rank and standing in the mechanical world to 
which it is so justly entitled. 








Activity in the New River Coal Field, West Virginia. 
siete 

Mr. Edmund C. Pechin, in an article in the American Manufacturer, 
says: Until recently, the mining of coal on New River, West Virginia 
(Chesapeake and Ohio Railway), was confined to the north side of the 
river. The seams of coal, Nutall, Fire Creek and Quinnimont are high 
up on the hills, and not very thick, running from 36 inches to 40 inches, 
and in some cases to 48 inches. Even a moderate output in a compara- 
tively short time necessarily exhausts a large acreage, and much of the 
front coal has been worked out, compelling extensions of narrow gauge 
roads, in some instances of miles into the back country. 

The defile of the New River is narrow, and the mountains rise sharply 
and ruggedly from the water’s edge, making improvement and com- 
munication tedious and expensive. 

Some few years since, the Chesapeake and Ohio Railway Company, 
built a substantial 3-span iron bridge across the New River from Thur- 
mond station to near the mouth of Dun Loup Creek. Just west of 
Thurmond a slight recession of the high hills gave the opporturnity for 
making, at a considerable expense, a good sized yard for the making up 
of coal trains. As this promises to become one of the most important 
shipping points on the whole line, this yard was indispensable, especially 
in view of the fact that all of the coal coming off of the branch now to 
be noticed, comes out ahead of the engine. This is of course a disad- 
vantage, but the configuration of the ground on the south side was such 
that it could only be reached by a switch back from the bridge. 

On this south bank of the river, and connected with the bridge, a 
branch has been built, running westwardly, and on this, five large min- 
ing operations have been established. Was told that this branch had 
been graded some 19.6 miles west from Dun Loup Creek, to opposite 
Fayette station. An additional five miles will bring it to Hawk’s Nest. 
With this completed, the road will occupy and control both sides of the 
river for a distance of 25-miles, and make the entrance of any other 
road practically an impossibility. The south bank of the river and the 
Dun Loup Creek front are the keys to unnumbered acres underlaid with 
coal. The future coal supply of the Chesapeake and Ohio railway is 
now absolutely assured. 

To the kind attention of Mr. J. J. Gordon, of Cincinnati, I am in- 
debted for details, which clearly show what is doing in this locality. 

It must be kept in mind that the coal seams on the south bank of the 
river are, as on the north side, high up on the hills, requiring inclines 
of varying length to get the coal to the railroad track, the coal dipping 

to the south and west. 





The first mine, about one mile below the bridge (west), is that of the 
Thurman Coal Company, controlled by Mr. M. E. Miller and associates, 
of Staunton, Va., and from which Low Moon furnace draws its supply 
of coal, which is coked at the furnace. 

The seam worked here is upper, locally known as the Nutall or Sew- 
ell, and is reported four and a half feet thick. Prof. I. C. White says 
that its true name is the Nutall, and this name will be adhered to in this 
paper. A mile further west is the Rush Run Coal Company, working 
the Fire Creek (a lower) seam; thickness about four and a half feet. 
No positive work has been done on the Nutall seam on this lease, but 
an exposed face of about five feet is reported. 

One and a half miles further west, is the Red Ash Coal Company, 
also working the Fire Creek seam, with about four and a half feet of 
coal. 

The Nutall has not been opened here. This is a new mine and has 
only been shipping coal for about four months. 

Two miles further west is the Brooklyn Coal Company, on the Nutall 
seam of from 4} to 5 feet, and shipping for the last 90 days. The Fire 
Creek seam on this lease does not show sufficient thickness to justify 
working. 

Two miles further west is the Cunard Coal and Coke Company open- 
ing the Nutall seam, which here shows 4 feet. This colliery has not as 
yet made any shipments, but is about ready. It is reported that this is 
the only seam of any present commercial importance. 

The four companies last named are controlled by Mr. I. F. Effinger 
and friends, of Staunton, and are practically the Rush Run enterprise, 
the stockholders, with some minor exceptions, being the same. 

The road is not completed beyond the Cunard colliery. It is current- 
ly reported that about 2 miles west, Mr. Miller has a lease. It is sup- 
posed that this is for the New River Coal Company, which has about ex- 
hausted its territory on the north side of the river. The coal is the Nut- 
all, about 4 feet thick. Nothing is being done here as yet. 

Below and adjoining this lease is one reported to have been made by 
Wm. Berry Cooper & Co. This land is about opposite the Caperton 
works on the north side. The Nutall seam shows about 4 feet all 
through this territory. This boundary extends to or nearly opposite to 
Keeney’s Creek, which is one of Nutall’s operations on the main line. 
It is rumored that another lease has been made lower down, but as far 
as could be ascertained, the coal has not been opened up below Nutall’s 
on the south side of the river. All of the above named leases are locat- 
ed on lands belonging to the late A. A. Lowe, of New York, and are 
worked on a royalty. 

It will be seen that what has already been done on the river in con- 
nection with the building of a branch up Dun Loup Creek and the 
leases made by McKell, have radically strengthened the position of the 
Chesapeake and Ohio railroad as a great producer and carrier of both 
coal and coke, and while in the past it has done a large business, it now 
promises to shortly stand in the front rank as a great mineral carrier. 
It is safe to assume that these collieries, combined with the Dun Loup 
leases in operation, can give, if desired, a yearly coal tonnage of hard 
on to 1,500,000 tons. 

I was particularly struck with the excellent and substantial character 
of the work at these new mines in the shape of inclines, tipples and 
buildings. It conclusively indicates that the operators have the fullest 
confidence both in the quality and quantity of their coal and are there 
to stay. 

The dwellings at the Thurmond mine are on top of the mountain, 
there being no room at the base, and I did not get to them, but I was 
much gratified by the comfortable look of the miners’ houses at the 
lower works visited. Instead of the rude, rough, unpainted shacks us- 
ually seen at mining camps, the cottages are large, well built and paint- 
ed, presenting a most attractive appearance. 

It is strange that employers are so slow to learn that scabby houses 
bring scabs, and that if good, reliable workmen with families are to be 
gotten and kept, some reasonable attention must be paid to their conve- 
nience and comfort. Good, cleanly dwellings mean good workmen, 
and good workmen mean good work, and good work, in the long run, 
means good profits. 








Penny-in-the-Slot Meters. 
<n 

The Gas Fitter’s Review having called attention to an article on this 
subject in the columns of the Liverpool Mercury, goes on to say : 

We have no hesitation in again bringing: before the notice of the pub- 
lic the progress of the automatic prepayment gas meter. Since our last 
notice, which appeared in these columns about a year ago, these meters 
have multiplied and increased in the land exceedingly, and, moreover, 
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they have been so improved and remodeled as to make them as near 
perfection as possible. We wonder what Jerome would have to say 
with regard to the automatic meter. It was he who wrote, if we mis- 
take not, that the spread of these automatic machines was calculated to 
increase moral depravity amongst all classes. His argument is rich in 
humor, and in the earlier stages of automatic machines containing 
cigarettes, sweetmeats, etc., when public curiosity rendered them ob- 
jects of great interest, a humorist would not have to seek far before he 
found plenty of instances in support of such an argument. 

After regretting the evil influences which the automatic machine had 
exerted on himself, Jerome declares that he is not by a long way the 
only man whose character is being thus automatically deteriorated by 
these ‘‘instruments of evil.” He goeson: ‘‘ The virtue of the nations 
is being drained into their capacious slots. Men come to me—men who, 
until a year or two ago, were honest, upright pewholders—and gloat as 
they tell me shameful tales of how they have palmed off French ‘ pen- 
nies’ upon some unsuspecting sweetstuff machine, or how six of them 
had tried their weight for the price of one.” He also alludes to the 
‘* meanness and frequent dishonesty of the machines,” and argues that, 
in consequence of this, folks who might otherwise remain honest are 
compelled, in sheer self defence, to’ try and cheat the machines on every 
possible occasion, and thus, he says, ‘‘a general spirit of guile is fos 
tered through the land.” 

But even Jerome would be satisfied if he came across the latest of 
these automata—the prepayment gas meter. Improvement after im 
provement has been added to it, and now it would seem that the ambi- 


tion of the inventor of what Jerome calls ‘‘ soulless automata” has been 


attained, and the present form of meter can neither cheat nor be cheat- 
ed, but, on the other hand, gives an unalterable receipt for every penny 
placed in it. Instead of dispensing guile throughout the land, it fulfills 
a much more laudable purpose, and enables the masses to enjoy the 
benefit of an illuminant which, owing to the fear of having to meet per- 
haps heavy quarterly bills, and inability to pay the deposit for the me- 
ter, has hitherto only been enjoyed by those who are blessed with a fair 
share of this world’s wealth. The automatic meter has come like a 
good fairy to brighten the homes of our laboring classes—to cast into 
oblivion the miserable farthing dip, and to do away with the necessity 
of introducing into our domestic circle an explosive and dangerous oil, 
the accidents arising from the use of which are in number legion. 

As a general rule, a new invention intended for the benefit of man- 
kind has to undergo a long period of hostile criticism, during which it 
makes but little progress. The steam engine, electricity as a lighting 
medium and motive power, and even lucifers, although so striking an 
improvement on the old tinder box, with its flint and touchwood, have 
all had to survive a period of severe hostile criticism. But beyond the 
kindly humorous criticism by Jerome K. Jerome of the principle of 
automatic machines in general, we believe the invention of Messrs. J. 
Haynes, T. Thorpe, and T. Gardner Marsh has been the exception 
which proves the rule. The meters have come into popular favor with 
almost phenomenal speed, and no wonder ; for it is not exaggeration to 
state that they have solved the problem of making gas available for all 
classes of the community in their homes, however humble—a fact which 
not alone benefits the masses enormously, but which is calculated to 
considerably enhance the profits of the various gas companies. 

The whole credit of this new invention, or rather the credit of launch- 
ing it into existence, is due to the Liverpool Gas Company, who started 
the ball, which has kept on rolling ever since, by placing some half 
hundred of the new meters experimentally in the artisans’ dwelling in 
Cazneau street. In 1890 over 100 meters were at work in Liverpool, 
and from that time until now the difficulty has been to construct the 
machines quickly enough to supply the enormous demand which now 
exists. In 1891 the Company fixed 1,975 meters; in 1892 they fixed 4,038, 
and now, in Liverpool alone, there are between 8,000 and 9,000 auto- 
matic meters in the houses of those who hitherto have had to depend 
upon candles or oil for the illumination of their homes. Some idea of 
the popularity which these meters have attained may be gathered from 
the fact that the Liverpool Gas Company receive on an average over 
100 applications per week for prepayment meters, from people who live 
in houses and cottages of smal! weekly rents. 

Originally the automatic attachments were made at the works in Liv- 
erpool ; but it quickly became obvious that if the venture was to suc- 
ceed, adequate factories for turning out large numbers of meters were 
essential. A company was formed, known as the Automatic Gas Meter 
Company, Limited, and works are now in full swing both at Manches- 
ter and Leeds, where the cost of production is far less than it would be 
in this city. The fame of the new invention quickly spread to other 
large centers, and at the present time a rapidly-increasing demand for 





them has arisen in London, Leeds, Bristol, Manchester, Birmingham, 
Blackburn, Bolton and other towns. Indeed, all the large gas com- 
panies are seriously taking up the matter, and doubtless this prepay- 
ment system of supplying gas will enable them eventually to open up a 
field sufficient to amply compensate them for any deficiency which has 
arisen, and will arise in the future, owing to the spread of electricity 
for the lighting of large buildings and streets of towns and cities. 

Like every other invention, the automatic gas meter has since its 
initiation been subjected to all kinds of improvements. In the original 
meters a certain amount of confidence had to be placed in the collectors, 
whose duty it is to unlock the drawer into which the pennies drop after 
being put into the slot by the householder, and see that the value of the 
total amount in the drawer corresponds with the quantity of gas regis- 
tered as having passed through the meter. But experience has shown 
that some householders have endeavored, and succeeded, in playing 
tricks upon the unsuspecting automatic machines, and have questioned 
the veracity of the collector when he declared that too much gas had 
been used for the money remaining in the drawer. In such a case, the 
onus of proof would fall upon the gas company, and heace it might be- 
come a simple question of the reliability of the word of the collector «r 
of the householder. And so the patentees knocked their heads together, 
and have now produced a meter which, as we have before said, even 
Jerome, in his most sensitive vein, could hardly find fault with. Both 
the collector and the householder may be dishonest; but, unlike the 
human heart, the metallic mechanism of those automata cannot be 
demoralized. In view of the householder are three dials, marked ‘ £, 
s., and d.,” and no sooner has a penny been dropped into the slot than 
the hand of the ‘‘D” dial records it. When twelve pennies have been 
dropped in, the ‘‘D” dial stands at ‘‘0,” whilst the hand of the ‘‘S” dial 
records that one shilling’s worth of pennies are in the drawer, and so on 
until twenty pounds’ worth of gas is paid for. The hands can only move 
one way, so that by this invention the householder practically gets an 
indisputable receipt for the pennies he puts into the slot and the total 
amount he has paid for his gas. Another point in the latest meter is an 
indicator which shows how many feet of gas are in the meter ‘‘paid for 
but unconsumed.” It is possible to pay for 300 feet in reserve, at which 
amount the mechanism will not allow any more pennies to be put in 
until some of the gas is used. When all the gas paid for has been used 
the flame does not at once go out; but under a new arrangement the 
meter automatically warns the householder that the supply is nearly 
exhausted by gradually lowering the flame at least one hour before 
turning the gas off. 

In a previous notice we prophesied that there was not a shadow of 
doubt as to the rapid extension and development of the prepayment sys- 
tem of gas meters. In Liverpool the number of meters in use has been 
more than doubled, whilst their manifest advantages are becoming 
known all over the country. The advantage of gas over the proverb- 
ial farthing dip or the more dangerous oil lamp is too obvious to need 
comment. Householders need have no concern as to expense in fit- 
tings, as the gas company provides every new customer with a gas pend- 
ant for lighting purposes, and also with a boiling burner and a short 
length of india-rubber tubing. The great difficulty which the Liverpool 
Gas Company is anticipating is the enormous rush of applications for 
meters which invariably occurs at the approach of winter. A delay of 
some weeks may therefore occur before some of the desiring customers 
are supplied. And hence their importance of prompt application. As 
everything is fixed free, and as a householder need not use one penny- 
worth of gas unless he likes, it can make no difference whether he or- 
ders his meter in June or November, even if the short summer nights do 
away with the necessity of any illuminant being used. 

In conclusion, we may add that whilst these meters so far have only 
been fixed in the small houses of 7s. 6d. per week and downward, there 
seems a probability that in the near future the advantage of a prepay- 
ment system will be extended to householders of greater means. We 
feel sure that to many such a system would be welcomed with open 
arms, and trust that before long that objectionable document—the quar- 
terly gas bill—will have sunk into oblivion. 








Concentric Wiring and Safety Wiring. 
pi 
The Electrical Review says that in the very first systems of distribu- 
tion of the electric light in multiple arc, which we believe was that pro- 
posed by De Khotinsky, it was suggested to use the earth as the return 
circuit, but when electric lighting became a commercial industry this 
was abandoned and all circuits were very carefully insulated from the 
earth. Gradually, however, it was found that certain indisputable ad- 
vantages existed in grounding the neutral wire of a three wire system ; 
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and now the other extreme is reached by the advocates of what is called 
concentric wiring, who claim that great advantages, besides much 
greater safety, arise in grounding one wire of any system, be it three- 
wire or two-wire. Thus, after a complete cycle, we are led back to the 
very first method. This system, to which a reference will be found in 
our digest this week, consists essentially of two conductors, one outside 
of the other, enveloping it completely, the outer one being grounded as 
thoroughly as possible ; all switches, cut-outs, etc., are made of metal 
instead of porcelain, and are grounded. The claims made for it are not 
unreasonable, and it seems to us that such a system is well worth more 
careful consideration, notwithstanding the prejudices against it. It 
should not be fcrgotten, however, that, unless a system is grounded 
thoroughly at both ends and at as many points as possible, leakage cur- 
rents may arise due to a difference of potential of a few volts between 
different parts of the wire and the earth, such currents being suffi- 
cient to do considerable mischief in corroding the wires. In a system 
in which such earthed currents are used, as in lighting or railway work, 
if grounded at all, the wires should be very thoroughly grounded, not 
only at the two ends of that wire, but also at intermediate points ; such 
grounds, furthermore, should be soldered contacts, as one should not 
trust to mere contact produced by pressure. . 

In connection with the system of concentric wiring, just referrred to, 
we may be pardoned if we call attention once more to a fact which is 
not understood and appreciated as much as it ought to be, especially by 
insurance companies, who are our dictators and rulers in regard to 
wiring. Some of their rules say that the two wires must be kept at a 
certain distance apart; as a matter of fact, however, it can readily be 
shown that the closer they are together the safer they are. This may 
readily be shown by nailing two bare wires on a board and moistening 
the wood between them; when they are two or three inches apart the 
leakage current will slowly set the wood on fire, and as this requires a 
very small current, the fire may be started without blowing the safety 
fuse. If, on the other hand, they are close together, separated only by 
a thin layer of insulating material capable of absorbing moisture, the 
current will become so great that the fuse will be blown immediately, 
before any charring or ignition can take place. The experiment is such 
a simple one that those who do not believe this statement can readily 
satisfy themselves by making an actual test. In making this test it is 
advisable to put some salt or soda into the water. Contrary to general 
belief, it therefore appears to be much safer to place the wires as close 
together as possible, provided proper precautions are taken to prevent 
the accompanying flash from igniting any very inflammable material. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
siccasseailliainsaten 
AT a meeting of the proprietors of the Honesdale (Pa.) Gas Company, 
held some days ago, it was resolved to reduce the selling rates by estab- 
lishing the following net prices : 


Monthly Consumption. Net Rate per 1,000. 


ME CNN NUE a scorn + 0a evi cuceenewan $2 15 
3,000 Vib ekeeedenen vdGaleahaeke 2 00 
5,000 TE 0d Mais wor yeas ek 6s x ene bommners bie 1 75 


Gas for fuel and power, any quantity... 1 50 
The schedule goes into effect on August Ist. 





THE property and franchises of the St. Charles (Mo.) Gas Light.and 
Coal Company, in conformity to the advertisement hitherto published 
in the JOURNAL, were disposed of at auction by Sheriff Steiner on July 
12th. The bidding was spiritless, and the property was bought in, at 
the price of $5,000, by a syndicate of the former shareholders in the per- 
sons of Messrs. Theodore Bruere, Louis F. Martin and John A. Kellar. 
It is understood that all the old shareholders will participate in the re- 
organization, and that the plant will be enlarged and improved. The 
management will be entrusted to Mr. Kellar. 





Mr. JoHN E. GANNON, the Gas and Water Inspector for San Fran- 
cisco, has filed his annual report with the Clerk of the Board of Super- 
visors. He states that the works of the San Francisco Gas Light Com- 
pany have an estimated capacity of 6,700,000 cubic feet per 24 hours, 
and the capacity of the Pacific Gas Improvement Company is put at 
2,500,000 cubie feet. The Inspector reports that his tests of the gas 
manufactured by both Companies failed to display any trace of sulphur- 
eted hydrogen. The average specific gravity of the gas made by the 
San Francisco Gas Light Company was .545, and that of the other 
Company is returned at .582. The average candle power of the gas 
furnished by the San Francisco Company was 18.64, and that of the 
Improvement Company was 18.27. The total amount paid by the city 





for gas during the year was $241,465.95, of which amount $206,933.34 
was paid to the San Francisco Gas Light Company on account of gas 
consumed in street lamps. The amount paid for electric lights during 
the year was $74,598.19. The cost of water used for municipal purposes 
was $89,161.72. Of 88 water meters tested by the Inspector, 40 were 
found correct, 33 were slow, and 13 fast. 





WE are indebted to Mr. B. F. Harding, Supt. and Treasurer of the 
Bridgeton (N. J.) Gas Light Company, who writes under date of July 
15th, for the following: ‘‘At a meeting of the stockholders of the 
Bridgeton Gas Light Company, held at the office of the Company, on 
the 13th inst., the following Directors were elected: Daniel Elmer, 
Henry W. Elmer, M. D. Chester, J. Buck, William C. Mulford and 
Daniel Bacon. The Board organized by appointing the following offi- 
cers: President, Daniel Elmer; Secretary and Auditor, Wm. C. Mul- 
ford; Superintendent and Treasurer, B. F. Harding. In giving you 
the above item, it just occurs to me that during the first 16 years of the 
Company’s history there was no break in the Board of Directors, by 
death or otherwise; but during the last 16 there has been a complete 
change, and all by death. Since my connection with the Company, 20 
years ago, there have been six deaths in the Directorate. However, the 
same harmony prevails that existed from the first. Our vusiness is 
good, increasing year by year, notwithstanding the development of 
other modes of light.” 





THE Committee on Lamps, Wells and Pumps, of the Paterson (N. J.) 
Board of Aldermen, recently submitted a report recommending that the 
contract for lighting the public gas lamps be awarded to the United Gas 
Improvement Company, at its bid of $20 per lamp for one year, with 
the privilege of three years. Ald. Lang objected to a longer period 
than a year, as the courts had decided that a contract could not be 
awarded for a longer term, whereupon President Walls explained that 
it was the intention of the Committee to only award the contract for 
one year. The report of the Committee was accordingly adopted and 
the contract awarded. 





Tue Leominster (Mass.) Gas Company has declared a dividend of $2 
per share. 





‘J. R.,” under date of July 10th, writes about the Rockville (Conn.) 
Gas and Electric Light Company as follows: ‘‘ In November, 1892, the 
Rockville Gas and Electric Company bought out the Rockville Gas 
Light Company. The new concern is composed of a syndicate of Con- 
necticut capitalists, officered as follows: President, A. M. Young, of Wa- 
terbury ; Treasurer, F. W. Marsh, of Bridgeport; Secretary, R. 8. 
Hicks, of Stafford Springs. The local Manager is H. H. Walker, and 
the Superintendent of works is A. T. Dickinson. The Company has a 
fine plant for the manufacture of water gas, which is not only supplied 
to manufacturers, merchants and private families and public buildings, 
but also is converted into power by three of the largest gas engines 
built, by which the large dynamos are run which supply electricity for 
the city arc lights and for private arc and incandescent lighting as well. 
The further development of the electric plant is provided for by the ad- 


dition of a steam engine of 300-horse power, which will be supplied with . 


steam from two boilers, each of 150-horse power, and an alternating 
current dynamo of a capacity of 1,000 incandescent lights. A brick 
building will be erected to accommodate them. The gas plant is to be 
further added to by a gasholder of 100,000 cubic feet capacity, thus in- 
creasing the storage capacity to 200,000 cubic feet. This will, of course, 
enable the manufacture of gas to be conducted more economically and 
with better facility. When these extensive improvements are completed 
the Company will possess facilities which will insure a service entirely 
pleasing to its patrons, and which will be unexcelled. Every attention 
will be paid to the desires and needs of its patrons. A new feature is 
the introduction of gas as fuel for cooking and heating purposes. Many 
families are already enjoying this luxury, and the satisfaction and pleas- 
ure they express at the convenience and utility of the gas stove is rapid- 
ly causing their general introduction. Still another important branch 
of business is the electric wiring department, for electric bells, push- 
buttons and electric gas lighting.” 





Mr. E. U. Stave, Superintendent of the Hackensack (N. J.) Gas 
Light Company, writing under date of July 18th, says: “‘ We are very 
much alive at the present time. We have just renewed one bench of 
5’s, and now are busy putting up two new benches of 5’s, in place of 
3’s torn down. We have erected a brick building, 29 feet by 38 feet, 
with iron roof, to contain 9x12 feet purifying boxes, with 10-inch dry 
center seal, and shall put in condensers and scrubber and rotary ex- 
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hauster. These betterments, with the 12-inch main we laid through the 
principal street last year, and our new 60,000 feet holder, put us in good 
shape.” 





Some days ago a slight explosion of gas occurred in the G and 26th 
street works of the Washington (D. C.) Gas Light Company, which re- 
sulted in painful but not serious injury to the Superintendent of the 
Company, Mr. John Leetch. For some days past workmen have been 
engaged in overhauling and repairing a duplicate plant for the manu- 
facture of gas, and it was while engaged in inspecting a scrubber that 
the accident occurred. Mr. Leetch ignited a match, in order to make a 
close examination of the apparatus at one of the openings, when he was 
singed by a quick, sharp flame that struck him in the face and the hand 
in which he held the match. His face was badly burned and his whisk- 
ers were singed. He was fortunate in escaping with such slight injur- 
ies, which, however, were sufficient to keep him at home for some days. 
No damage was done to the machinery. 





OFFICE OF P. H. & F. M. Roots Co, ! 
CONNERSVILLE, Ind., JULY 12, 1893. 


To the Editor AMERICAN Gas LIGHT JOURNAL: We notice in your 
issue of the 3d inst. a full description of the new works of the San Fran- 
cisco (Cal.) Gas Light Company. We would say that the machines for 
this Company were made by us, and consist of four No. 8 exhausters 
and engines combined on same bed-plate, each machine having a capa- 
city of three millions cubic feet per day. Would also say that we will 
furnish the new 10-inch exhauster for the Canton (Ohio) Gas Light 
Company. This machine takes the place of one of our old 8-inch 
machines, and it will have a capacity of 900,000 feet per day. We are 
glad to say business still continues very good with us, in spite of the 
hard times. Yours, respectfully, D. T. Roots, President. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., is building 
the iron roof of the new purifier house for the Philadelphia City Gas 
Works, Philadelphia, Pa. The building will be 70 feet wide and 180 
feet long, and the roof will be constructed entirely of iron, covered with 
slate. The new power house for the Worcester (Mass.) Traction Com- 
pany will also be designed and built by Berlin folks. 





WE understand that General Manager John W. Sanborn, of the Bos- 
ton and Maine Railroad, has contracted with the New York Safety Car 
Heating and Lighting Company, of this city, for the erection of a 
Pintsch system gas plant, the Railroad people purposing to buy the 
plant outright and operate it. The generating house will probably be 
located near Austin street, in the Charlestown district of Boston, and 
will be capable of supplying all of the Boston and Maine cars. The 
Pullmar cars on this road are now lighted with gas brought across the 
city in tanks from the southern stations, but as soon as the Pintsch 
plant is erected—work on it will be begun at once—all the Pullman 
cars coming to or going from Boston will obtain their gas supply from 
the Boston and Maine. It is the intention of Mr. Sanborn to begin equip- 
ping the coaches with gas appliances immediately, and to continue the 
work until all the cars are lighted by this means. 





THE Cincinnati Gas Light and Coke Company has taken title toa 
piece of property having a frontage of 50 feet on the east side of Broad- 
way, about 90 feet north of Court street. The consideration was about 
$15,000. 


At the annual meeting of the Milford (Mass.) Gas Company, the fol- 
lowing officers were chosen: Directors, Chas. F. Claflin, B. E. Harris, 
E. L. Wires, N. B. Johnson, J. B. Bancroft, George A. Draper, F. J. 
Dutcher, J. E. Walker, I. N. Davis and L. H. Cook; Treasurer, B. E. 
Harris; Secretary, L. H. Harris; President, Chas. F. Claflin. 








ONE result of the electric lighting squabble at Hillsdale was that the 
wires and so on of the system in use there, which is under the control 
of Mr. F. W. Stock, were inspected by the State Inspector, Mr. H. G. 
Fields and Electrician Rae, and pronounced dangerous and unsafe. On 
‘July 11th, an injunction was carried out of the Circuit Court at the suit 
of the City, enjoining Mr. Stock from operating the system until it was 
repaired and putin asafe condition. He was also ordered to remove 
all poles and wires from the streets and alleys in the city, except such 
as were used in the commercial circuit. 





Tue Directors of the Louisville (Ky.) Gas Company have re-elected 
the following officers: President, George W. Morris; Vice-President 
and Engineer, A. H. Barret; Treasurer, W. P. Lee; Secretary, E. S. 
Porter. Mr. J. B. Speed was appointed on the Executive Committee, 
replacing Mr. Attilla Cox, who personally requested that he be retired 





from the duties of the position. A dividend uf 34 per cent. was declared, 
and the discussion of the Company’s affairs disclosed conditions and 
prospects satisfactory to the Directors. An official of the Company 
stated that the growth of the electric service was not curtailing the con- 
sumption of gas below the record of last year or former years. In fact, 
the gas service is being extended constantly, and shows an increase. 
This increase, of course, would be much larger were the electric light 
not in the field. Shareholders in the Louisville Gas Company are also 
shareholders in the electric department of the Company—more’s the 
pity—the dividends declared resulting from the receipts of the two 
plants. The gas plant is the paying one, the electric not being able 
alone to afford a dividend. Nor will the electric plant ever earn a div- 
idend until the city of Louisville agrees to pay something like a fair 
price for the arcs that light the city’s streets. We have no hesitation in 
saying that Louisville is served with better arc lighting at cheaper rates 
than any other city in the world. No wonder Engineer Barret is get- 
ting bald and dreamy-eyed, considering the task that has been set for 
him in the Falls City. 





THE St. Louis Dispatch recently said: ‘‘The citizens of Carondelet 
are much elated over the prospect of a war of extermination between 
the Carondelet Gas Light Company and the Carondelet Electric Light 
and Power Company. The Gas Company had a monopoly of furnish- 
ing light until the Electric Company came into the field, and then the 
business was divided. The advent of the Electric Light and Power 
Company gave the people a choice of lights at about the same cost, and 
subsequently the Gas Company increased the candle power of its pro- 
duct. The people have been paying $2.50 for 1,000 cubic feet of gas, 
with 20 per cent. off for prompt payment. The first of July, without 
any previous warning, the gas bills were made out at $1.25 per 1,000, 
with 5 per cent. off if paid before the 5th, which Swill be noted as a very 
marked reduction. It is said the Electric Light Company will meet it 
however, and go one better, by furnishing their patrons with electric 
fans at a nominal price. The Gas Company has been getting ready in 
a quiet way for its present onslaught on the Electric Company for some 
time. About a month ago, new and larger mains were put in, and it is 
now proposed to push the introduction of gaseous fuel. The Caronde- 
let Gas Light Company’s contract with the city does not expire for a 
number of years, and the Electric Company cannot get a contract for 
lighting the streets of Carondelet until it does expire. 





THE Directors of the Oneida (N. Y.) Gas Light Company have de- 
clared a semi annual dividend of 3 per cent. 





AT a special meeting of the Board of Public Works of Trenton, N. J., 
objection was made to the action of the Trenton Gas Light Company, 
which it was alleged had torn up several streets without permission from 
the Board. After some discussion, the following resolution, presented 
by Mr. Hanson, was adopted: 

‘* Resolved, That the Street Commission be hereby instructed to con- 
fer with the Trenton Gas Light Company, and inform them that it is 
necessary that they hereafter procure a permit before making excava- 
tions in streets for laying mains, and also to advise them that the work 
now in process in West State street must be done under his supervision 
pending the preparation of an ordinance.” 





EARLY this month Judge Olmstead rendered a decision in the stub- 
bornly contested case of the Warren (Pa.) Gas Light Company against 
the Pennsylvania Gas Company. The action was a bill in equity seek- 
ing to restrain the Pennsylvania Company from furnishing, and their 
patrons from using, gas for lighting purposes, the artificial Gas Company 
claiming that it had the exclusive right to furuish gas for illuminating 
in Warren. Judge Olmstead refuses to grant the injunction prayed 
for, thus establishing the right of the Pennsylvania Company to use its 
product for any purpose desired. 





THE floating indebtedness of the Elmira (N. Y.) Gas and Illuminat- 
ing Company, the appointment of a receiver for which was reported in 
our issue for last week, amounts to about $500,000. 





At the annual meeting of the Peoples Gas Company, of Rutland, Vt., 
much interest was shown by the shareholders, who were present in 
goodly numbers. The annual reports disclosed a most satisfactory con- 
dition of the corporation’s affairs, and a semi annual dividend of 3 per 
cent. was declared. Further, a neat sum was carried to the surplus 
fund account. The following Directors were chosen: J. W. Cramton, 
E. D. Keyes, W. B. Mussey, G. R. Bottum, J. N. Baxter, 8. M. Wilson 
and J. A. Sheldon. 
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IN the public are lighting specifications for Toledo, Ohio, which city 
will, on August 7th, open bids for the public lighting by means of elec- 
tric and gas lights, it is set forth that ‘‘the arc lights are to be of nom- 
inal 2,000 candle power, the electrical energy consumed in the lamp, 
expressed in watt power, to be the basis of determining the light inten 
sity, the equivalent of 450 watts to be expended in the are. Each con- 
ductor or lamp circuit to maintain a current strength of not less than 
95 amperes, and each arc to indicate an average of not less than 45 
volts difference of potential as applied to continuous current systems, 
relative standards and equivalent to alternating current systems.” 





AT a special meeting of the City Council of Brazil, Ind., the main 
business transacted was the granting of a franchise to Messrs. John D. 
Sourwine and Scott W. Carpenter to use the streets and alleys of the 
city for the purpose of placing gas mains thereunder. Councilman 
Moore opposed the granting of the franchise, on the ground that the 
city could profit by inviting others to compete therefor. He also 
thought the parties, if granted the franchise, could afford to furnish the 
city building and the water works with light and fuel in exchange for 
free water and taxes remitted. Sourwine, on behalf of the Company, 
said that this was asking too much. They would agree to light and heat 
the city building, but could not furnish fuel for the water works, in re- 
turn for free water and exemption from taxes. Councilman Holiday 
said no exclusive franchise could be granted to any Company, and he 
believed no exchanges should be made between city and corporation, the 
better plan being for each to pay for what it received. Councilmen 
Scofield and Cook agreed with Councilman Holiday, and the ordinance 
passed, Councilman Moore voting No. The ordinance grants the right 
of way over and along and under the streets, avenues, alleys and public 
grounds of the city ; provides that a bond of $10,000 shall be executed 
to hold the city harmless from injury to any person or property which 
may result from negligence ; that not more than 300 feet of any street 
shall be obstructed at any one time during the laying of pipes; that 
streets must be restored to as good condition after laying the pipes as be- 
fore the work was begun ; subjects the Company to sanitary and police 
regulations under the control of Council ; limits charges for service to 
50 cents per 1,000 cubic feet for fuel gas, and $1 per 1,000 for illuminat- 
ing gas ; the quality of the gas shall not be less than 16-candle power ; 
and the charter is to be in force for 40 years. 





THE Edison Electric IlJuminating Company, of Boston, Mass., has 
applied to the Board of Gas and Electric Light Commissioners for per- 
mission to increase its capital stock in the sum of $500,000. 





THE Committee of the Whole, of the City Council of Santa Barbara, 
Cal., has resolved to discontinue the lighting of the streets by means of 
arc lamps, save those on State street and one lamp at the railroad depot 
on Chapala street. The service was too expensive. 





MAJ. ByRNE, of New York, Treasurer of the Detroit Gas Company, 
was in Detroit some days ago. In conversation with a representative of 
the Free Press, he was asked what the Gas Company was going to do 
about accepting a new franchise from the city. He declared that noth- 
ing would be done, as it was thought the city was not recognizing the 
obligations of existing contracts. He was asked if it would not settle 
the gas war. ‘‘I think not,” wasthe reply. ‘‘If the franchise of the 
Michigan Gas Company is not good after the expenditure of a large 
amount of money in good faith under it, of what value would a new 
franchise be?” ‘*t What is the Gas Company going to do?” ‘It will 
continue to do business and keep faith with the city and the people, and 
defend its rights at all hazards. Itisa citizen in good standing, pays 
taxes, obeys the law and does not infringe the rights of anyone. It is 
entitled to protection from the city authorities, which, if denied, will 
compel it to rely upon a higher law. The personal ambition of the May- 
or is fortunately not the law of the land.” ‘‘ You are not willing, then, 
to treat with the city?” ‘‘ Oh, yes; we are willing to treat with the 
city,” said Mr. Byrne; ‘‘ but we are unwilling to be coerced. Our posi- 
tion here, we think, entitles us to very different treatment. We came 
to Detroit in 1889, invited by an apparently fair public sentiment, which 
promised protection and encouragement to outside capital, and under 
your laws we invested nearly 2,000,000 of money in the Michigan Gas 
Company. In doing this we gave to Detroit a character for enterprise 
which we think did her no harm. The time came when protection to 
our patrons prompted us to provide for asupply of artificial gas against 
any possible shortage of natural gas through accident or otherwise. In- 
vestigation convinced us that this could be accomplished by building 
fuel gas works sufficiently extensive to enable us to supply the manufac- 





turers of Detroit with fuel, providing at the same time at comparatively 
small additional cost for our domestic patrons. This contemplated a 
very large outlay of money, but the outlook was so promising—aided 
and encouraged by some of the largest manufacturers of Detroit 
—that we felt it would be wise to make it, not only as secur- 
ity to our patrons, but to our already large interests here. Af- 
ter investigation by expert engineers options were secured on sites 
for works, the plan being to erect two mammoth plants. We went so 
far as to complete plans and estimates, and negotiate for transplanting 
to Detroit certain large manufacturing industries in which we were in- 
terested, so as to increase the consumption of our gas. It was suggested 
about this time that we purchase existing gas plants and build on them. 
Believing that no good could come to us by injuring existing vested 
interests, or people who were identified with the prosperity and devel- 
opment of the city, we determined to alter our plans and acquire these 
properties. This purchase would enable us to utilize one of the old 
plants for fuel purposes and necessitate the building of but one new 
one, besides enabling us to put our plans into execution this year, in- 
stead of next. Time with usis money. We felt that our enterprise 
would be appreciated and our capital welcomed. If you have kept pace 
with the controversy, you know how near we have been able to realize 
our plans. On every hand we have met hostility and abuse, and in this 
position we still find ourselves. We signalized our entry into the illumi- 
nating gas field by reducing the price from $1.50 to $1.25, and we im- 
proved the quality of the gas so that now one burner gives better service 
than two did before; by this we hoped to stimulate consumption to a 
point which would enable us to reduce the price still further—simply 
pursuing a policy we have successfully followed in other cities to the 
advantage of the Company and the satisfaction of its patrons. From 
the moment we embarked in these later enterprises,” Major Byrne con- 
tinued, ‘‘ we became the object of abuse and false accusation, and vic- 
tims of bad faith in the so called revocation of the gas franchises.” 








Velocity of the Transmission of the Flame of Firedamp. 
ee 

The burning produced at one point of a gaseous combustible mixture 
is transmitted with a velocity depending upon a great many different 
conditions, 7. e., proportions of the gases mixed, the rest or motion of 
the gaseous mixture, and nearness to solid cold bodies. The French 
fire damp commission, by a number of experiments, tried to determine 
the influence of these several circumstances, which are intimately con- 
nected with the degree of security obtained by lamps. 

The velocity of propagation varies, firstly, with the proportion of fire- 
damp contained in the mixture, and it evidently neither reaches a max- 
imum at either of the two extreme limits of combustibility, nor does it 
correspond, as one might be led to think, to the mixture for complete 
combustion, but rather to a mixture containing a certain excess of com- 
bustible gas. The highest velocity observed has been 1.97 feet per 
second. 

Proportion of C, H, in 100 
Vols. of the Mixture..... 6 8 10 12 14 16 
Velocity in Feet .......... 0.13 0.72 1.388 1.97 1.21 0.24 


In a mixture containing an excess of oxygen, the substitution of nitro- 
gen for the oxygen which is in excess of that necessary for combusticn 
does not effect the velocity of propagation. Carbonic acid, on the other 
hand, perceptibly lowers this velocity. The preceding results apply to 
mixtures at rest, while the velocities are changed entirely when the 
gaseous masses are in motion during combustion. 

Mixtures which at rest give the slowest propagations may become in- 
stantaneous, that is to say, truly explosive when they are stirred up at 
the moment of combustion by a very energetic movement, such as 
would be produced bya jet of gas escaping at a high velocity into a mass 
of gas at rest. This is the explanation of explosions of firedamp in 
mines. If the velocity of propagation never exceeded 1.97 foot per sec- 
ond the mechanical effects would always be nothing and the workmen 
could escape from the flame. 

Precise experiments have never been made upon the velocities thus 
developed. It is only known that in the laboratory in small tubes 1.18 
inches in diameter and 6.56 feet long we can obtain velocities greater 
than 65.6 feet per second, and it is perhaps by hundreds of feet that the 
extreme velocity obtained in the explosions of firedamp should be calcu- 
lated. 

The spontaneous movement of gaseous masses during combustion is 
not an exceptional phenomenon ; it is, oa the contrary, the rule, and in 
order to avoid it only partially in laboratory experiments, it is necessary 
to take very special precautions. 
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The Market for Gas Securities. 


The general share market still remains in a 
most depressed and unsettled condition, and 
values are at sixes and sevens. Consolidated 
is reported at opening to-day (Friday) at 119 to 
1203. Yesterday 200 shares were sold on the 
Exchange, at 120. An order for 500 shares 
would likely send the quotations up to 125. 
The stock is cheap; very cheap. Other city 
shares are dull and quiet. 

In Brooklyn the situation is as complicated as 
ever, and the Eagle has it that quite a change 
has been made in the personnel of the Direc- 
torate of the Williamsburgh Gas Light Com- 
pany, the story going that Messrs. Wm. Rock- 
afellar, H. H. rs, Benjamin Brewster and 
John T. Willets (these representing the Stand- 
ard Oil Company interest in the Gas Company) 
were dro mon pe the annual election. It is also 
said wy were replaced by persons in the inter- 
est of Mr. Addicks. It is also said that the de- 
posed quartette have a positive interest in the 
Light Company; but 
there are mere rumors, and are only given as 
such. Brooklyn shares meanwhile show no 
change of moment. In outside shares the fea- 
ture was the break in Chicago gas, which sold 
down to 51, subsequently recovering to 54, the 

ives bid price today. This stock intrinsic- 

is worth par. Bay State is at 11% to 12, 

ma Baltimore Consolidated is reported at 53; 
to 544. 








Gas Stocks. 


Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Want St., New Yore Orry. 
JuLY 24- 


All communications will receive particular attention. 
The following quotations are based on the par value of 


100 share. 

— —_ Capital. Par. Bid Asked 
Consolidated. ............. $35,430,000 100 119 1204 
Contral.........cseccerceceee 500,000 50 90 95 


‘6 Serip.............. 220,000 — — 100 
Equitable................... 4,000,000 100 170 175 
‘¢ ~=Bonds........... 1,000,000 — 106 108 
Harlem, Bonds.......... 170,000 —- — — 
Metropolitan, Bonds.... 658,000 — 110 115 


Mutual................0..... 3,500,000 100 139 142 
‘© Bonds.............. 1,500,000 
Municipal, Bonds....... 750,000 oni 
$0 BRS, coc cccccee 150,000 — 
Richmond Oo., 8. L..... 346,000 50 — 
ae Bonds......... 20,000 — 
Standard Gas Co— 
Common Stock....... 5,000,000 100 ;: 40 
Preferred.............. 5,000,000 100 86 85 


s 
3 


YOnKOrS 2.0000 2-sceeeeeeenee 50 112 

Gas Co’s of Brooklyn. . 
Brooklyn.........+.. ° ee 2,000,000 25 — 1 13 
CHIZENS .....00000000ee00ee- 1,200,000 20 993 100 


“ §.F. Bonds... 320,000 1000 — 103 
Equity Gas Light Co... 2,000,000 100 — — 
BeRiciieness. 2000000 — a. 


Fulton Municipal....... 3,000,000 100 125 — 
66 Bonds.... 300,000 102 — 
Peoples .......cccceceee0e02 1,000,000 10 — 92 
‘¢ Bonds (7’s)...... 368,000 — 100 — 

“ a",  Saee 94,000 — 100 — 





Metropolitan..........006 870,000 100 — 123 
“ Bonds (5’s) 70,000 — 100 — 
Nassatl...c.cs-scsseeseeeee 1,000,000 25 150 — 
EES sneeadedblbens 700,000 1000 99 100 
Williamsburgh........... 1,000,000 50 130 - 
sia Bonds... 1,000,000 — 107 110 


Out of Town Ges Companies. 


Soston United Gas Co. — 
1s Series 8.F. Trust 7,000,000 1000 67 70 
_. ao 3,000,000 1000 45 50 
Bay State Gas Co.— 
Resi piekccessenesés 5,000,000 50 113 12 
Income Bonds..... 2,000,000 1000 40 — 
Buffalo Mutual, N. Y... 750,000 100 110 — 
- Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 
Chicago Gas Company. 25,000,000 100 543 55 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Equitable Gas & Fuel 
© , Chicago, Bonds 2,000,000 1000 — 101 
People’s Gas and Coke 
Co., Chicago— 


7,650,000 1000 85 904 


1st Morterge biasiigs - 2,100,000 1000 — 108 

| dane 2,500,006 1000 104 105 
Consumers Gas Light 

Co., Jersey City...... 2,000,000 100 25 -— 

ORI. .00s000000008 so 600,000 1000 8&5 90 


Cincinnati G. & C. Co.. 7,000,000 100 192 — 
Consumers Toronto.... 1,600,000 50 190 191 
Central, 8. F., Cal...... — 100 
Capital, Sacramento, Cal — 655 
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FOR SALE, 


Ironwork Complete for Two Benches of 3’s. 
Four Purifiers, 4 feet diameter, dry center seal. 


One Connelly Steam Jet Exhauster, with all the 
6-inch connections. 


E. U. SLADE, Supt. Hackensack Gas Lt, Co., 
946-2 Hackensack, N. J. 


FOR SALE, 


Two Westinghouse Engines, of 12 H.P. 
each. 
Ten 12-inch Chapman Valves. 


Allin good order. Address NEW HAVEN GAS LT. CO., 
922-tf New Haven, Conn. 











FOR SALE, 
Two Ten-Inch Dry Center Seals, 
in good condition, and one 


Small Multitubular Condenser, 
4 ft. diameter and 14 ft high. 


For particulars inquire of FRED. BREDEL, C.E., 
118 Farwell Ave., Milwaukee, Wis. 


FOR SALE, 


An 8-Inch Displacement 
Exhauster. 


Address MORRIS, TASKER & CO., 
937-tf Philadelphia, Pa. 


929-tf 











To Gas Companies. 


We make to order CAP BURNERS to-burn any amount 
under a stated pressure. Send for samples. 


é'sc, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


oOo. A GEBFRORDTR, 
248 N. Sth St., Phila., Pa. 











LUDLOW VALVE MFG. C0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 3 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 
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Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 


938 to 954 River St., & 67 to 83 Vail Av., 
TROY, N.Y. 





MOSES G. WILDER, 


' 
' 


| Mechanical Engineer, 


| 


816-822 Cherry St., Phila., Pa. 





A First-Class 


MERCURY PRESSURE GOVERNOR 


with Balanced Valves, for Gas Stoves 


or Furnaces. 


Sent complete with Service Cock for $4, as a sample, to any 
address. Liberal discount for large orders. 























CHAPMAN VALVE MANUFACTURING 60., 


MANUFACTURERS OF 


Valves ad Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 


New York Office, 28 Platt St. 














of the gas, and its cost. 
Correspondence solicited. 





A. M. SUTHERLAND, No. 115 Broadway, N. Y. City. 


The Little Giant” Water Cas Generator. 


In order to correct some of the drawbacks in existing apparatus, and to bring Water 
Gas Generators within the reach of all Gas Companies, I have completed a Gas Generator 
(which can be seen in daily operation) having many advantages over all others. 

This Generator takes but little room. It requires no change to be made in the height or 
depth of gas houses. It is more easily repaired when necessary. It is simpler and easier 
operated. It makes more good gas from a given quantity of stock. It makes good gas from 
cheaper stock. It makes gas of any desired candle power up to thirty without smoke. 
It makes a faultless gas from whatever gas producing materials are cheapest in the locality 
where required, using hard coal or coke in connection with Lima crude or any other crude 
petroleum or its distillates, including Naphtha of any specific gravity. I build these Gener- 
ators with any required capacity from 3,000 cubic feet per hour upward. 

In more than one half the gas works in the couatry the “ Little Giant” will enable 
one man to easily make, in five hours, all the gas needed for the twenty-four hours. 


Everything is guaranteed, including durability and capacity of the Generator, the quality 
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DURAND woopmay, PLD, GA SHOLDER PAINT. 








Analytic and Technical Use Only 
CHE AAITS T.| THE COVERNMENT WATERPROOF PAINT. 
Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 





Laboratory, 127 Pearl (80 Beaver) St, N.¥. |THE GOVERNMENT WATERPROOF PAINT CO0., 104 High Street, Boston, Maas. 








The Gontinental Iron Works 


THOMAS F. ROWLAND, President. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 


BROOoOBLYN, N. Y. 





TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOIN 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, Purifiers, 
Valves, Etc., Etc. 


: SELF-SEALING RETORT MOUTHPIECES & LIDS. 


For Round, Oval, or “D” Retorts. 











Reliable Gas Stoves Ranges 











Four Distinct lines. Nee ea 
.. Orr... Additions and. 
_. . . Different Improvements 


cme | for 1893, 





RANCINC IN PRICE FROM 
$3.00 to $63.00. 


te 


SEND FOR CATALOCUE AND 
DISCOUNT SHEET. 


A Me 


The SCHNEIDER & TRENKAMP CO., 


Sole Manufacturers of Reliable Gas Ranges. 473-501 Case Ave., Cleveland, Ohio. 
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Eleven Entirely New Ranges. 


SEND FOR 
1893S 
GATALOG. 


71 STYLES, 


Listing from 75 Cents to $73. 


GEORGE WL. 


153-I61 Superior Street, Chicago. 


Makers, 
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The HAZELTON BOILER "s:" The PORCUPINE BOILER 


Patented in America and Abroad. 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 














An Unparalelled Record, of Over Twelve Years, for Economy, Durability, Safety, and Efficiency. 








A Common-Sense High-Pressure Boiler made in a Superior Manner. 














We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 














Standard Sizes, 
50 H.P. 
to 
500 H.P. 








THREE REGISTERED 


THE HAZELTON BOILER. 





THE PORCUPINE BOILER. 


TRADE MARKS. 


THE HICHEST STANDARD OF EXCELLENCE. 





Special 
Sectional 
Boilers 


For Export, 











ti 





Bole FProprictors and Manufacturers, 











The only Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks, 
-. BEWARE OF IMITATIONS. 


This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


THE HAZELTON BOILER CO., 


NEW YorRkwm, U.S.A. 





“ PAILA,” NEW YORK. 





Cable Address, WRITE FOR ILLUSTRATED CATALOCUE. 
Correspondence Solicited. 











Long Distance Telephone, 
1229-18th St., New York. 


This Boiler is producing unequaled results in the works of most of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Covutries. 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary 
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es The above illustration is taken direct from a photograph, and shows the construction of a Boiler House designed and built by us for the well 


known Silk Manufacturing Company, Cheney Brothers, at South Manchester, Conn. The building 48 ft. in width and 74 ft. in 
length, with brick walls to the height of the top of the boilers ; above that the construction is entirely of iron, the 
Roof being covered with our Patent Anti-Co :densation Corrugated Iron Covering, which we guarantee 
not to drip in the coldest weather. The construction is absolutely fireproof. 





Write for Illustrated Catalogue. 


Office and Works, No. G Kailroad Avenue, East Berlin, Conn. 
HIGH CANDLE POW ER 


























FROM 
=—— GAS. == 
Mr. Wa.Ton Cxark, Assistant General Superintendent, United Gas The mantles used in the above tests were selected at random, and 
‘Improvement Co.: all had been dipped in kristaline and dried ready for shipment. 
Dear Sir—In accordance with your request, I have made several It is quite possible that better results could have been obtained by 
tests of the new Welsbach mantel (called No. 169) for candle power mauipulating and readjusting the position of the mantles on the 
= 4 and efficiency, and I herewith submit the following results : galleries, and also by waiting a longer period after burning off the 
' Candle wree- eid . ... OF. paw kristaline ; but I considered such fine adjustmeut undesirable in de- 
Average of Test No. 1, 67.05 25in. 2.6 25.70 | termining the commercial candle power. __ 
“ “« No.2, 63.86 1.00 in. 2.86 22.30 These tests were made on a bar photometer against a regular 
“ * No.3, 72.50 2.1 in. 2.87 25.26 | Edgerton standard slit. The candle power of the slit was 6.18, and 
The above averages are the results of trials on three different occa- | the gas used was Gloucester City water gas, 26 candle power. 
sions, and in each case the mantles tested were made from a different | Very truly yours, 


em lot of fluid. (Signed) C. H. PAGE, Jr., M.E. 


WE ARE NOW PREPARED TO FILL ALL ORDERS PROMPTLY FOR 


HIGH CANDLE POWER WELSBACH LIGHTS. 
Gloucester, N. J. WELSBACH LIGHT co. 


Newbiggig’s Handhook for Gas Engineers and Managers, 


The present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 
and much of it has been rewritten and otherwise improved. Price, cloth, $6. A. M. CALLENDER & CO., 32 Pime St. N. Y¥ 
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AMERICAN METER CO. 


EsTABLISHED 1834. 


INCORPORATED 1863. 


NEW YORK and PHILADELPHIA. 


CHICAGO, CINCINNATI, 


ST. LOUIS, 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE, 





Mon, |141/7.30 4.10 


Tue. |15/7.30 


| 
Wed. 16/830 |4.10 ‘| 
Thu. |17|8.50 4.10 
Fri. |18/9.20 4.10 |} 
Sat. (19|9.50 ¥FQ/4.20 
Sun. |20/10.30 (4.20 
Mon. |21}11.10 (4.20 


AUCUST, 1893. 


|| fable No. 2. 








fe Teer ee. 8. NEW YORK 
# FOLLOWING THE CITY. 

= MOON. Aut NieHtT 
o LIGHTING. 
A ‘ Light. Extinguish.| Light. ak 
| || P.M. | A.M 
Tue. | 1/7.40 pm/10.30 pm|| 7.10 | 3.30 
Wed.| 2|7.40 10.50 = || 7.10 | 3.30 
Thu. | 3\7.40 ‘LL.10 7.10 | 3.30 
Fri. | 4/7.40 LQ 11.40 7.10 | 3.30 
Sat. | 57.40 12.10 Am|| 7.10 | 3.30 
Sun. | 6/|7.40 1.0 7.10 | 3.45 
Mon. | 7 7.49 1.50 7.10 | 3.45 
Tue. | 87.40 4.10 7.10 | 3.45 
Wed. | 9 7.40 4.10 7.10 | 5.45 
Thu. |10/7.40 4.10 '7.10 | 3.45 
Fri. |11)\7.30 wm4.10 7.10 | 3.45 
Sat. (12 |7.30 \4.10 1%. | 3.45 
Sun. |13/|7.30 14.10 | 6. | 4.00 

6. 

| 6. 

6. 

| 6. 

6. 

| 6. 

6. 

| 6. 

6. 


Tue. |22/12.10 am'4.20 
Wed. |23/1.10 4.20 6. 


oe oe oe ee Or Or Or Or Or Cr Or et 
or or or Or Or Or Or Or Or Or Or © 
ee 


Thu. |24/2.10 (4.20 16.45 | 4.10 
Fri. (25|NoL. |NoL. || 6.45 | 4.10 
Sat. (26) NoL. No L. 16.45 | 4.10 
Sun. |27|NoL. ru No L. 6.30 | 4.20 
Mon. |28/|7.10 PmM'8.30 pm/| 6.30 | 4.20 





Tue. |29/7.10 (8.50 | 6.30 | 4.20 
Wed. |30/7.10 — 9.20 6.30 | 4.20 
Thu 











. (31 7.10 ~=—-|9.40 6.30 | 4.20 








TOTAL HOURS LIGHTING 


DURING 1893. 








By Table No.1. 

Hrs. Min. 
January... 217.30 
February .. 200.30 
March.... 177.50 
April..... 160.30 
May...... 149.00 
June.....- 140.30 
July .....- 143.40 
August.... 154.50 
September. 171.50 
October.... 202.20 
November. 221.30 
December. 248.50 





Total.. 2188.50 











By Table No. 2. 

Hrs.Min. 
January... 423.20 
February.. 355.25 
March.... 355.35 
oe 298.50 
May...... 264.50 
A ee 234.25 
July...... 243.45 
August.... 280.25 
September. 321.15 
October.... 374.30 
November. 401.40 
December. 433.45 


AE iE seal 
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ROOTS’ 
BYE-PASS VALVES. 











| 


S 
= 
= 
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GAS 





GAS VAL-WE|BYE-PASS VALVE. 





Quick Actine Automatic Action 
Simple Reliable 
Hftfticient Durable. Simple Durable. 


Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


Send for Descriptive Catalogue and Frice ILrist. 


THE P.H. & F. M. ROOTS CoO., Patentees ana Manufacturers, CONNERSVILLE, IND. 


Ss S. TOWNSEND, Gen. Agts., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 


THE BEST DESIGNED, . . can 
WV E THE BEST CONSTRUCTED, G AS 
THE SMOOTHEST RUNNING, 


GUARANTEE | most economent. - EXHAUSTER 


NOW ON THE MARKET. 











The attention of Gas Engineers and Manufacturers is respectfully invited to our new 


GYGLOIDAL EXHAUSTER, 


the internal operating parts of which consist of two Revolvers, each p'aned accurately on cycloidal lines, the only 
Exhauster so constructed. 


SIMPLICITY # EFFICIENCY *® DURABILITY. 


Correspondence Solicited. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
Goal Tar Genealogical Tree 


MR, T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to ‘ 


A. M. CALLENDER & CO., -' - No. 32 Pine’Street, New York. 

























American Gas Light Journal, 


THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 


July 24, 1893. 




















Western Office, 52 Lake St., Chicago. 
ALTEHN S. MILLER, Agent. 


BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distillates.’’ 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected te 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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O. N. GULDLIN, President. GORDON W. LLOYD, Treasurer. E. F. LLoyD, Secretary. 


THE WESTERN GAS CONSTRUCTION Co., 
ENGINEERS AND BUILDERS OF GAS WORKS AND APPARATUS. 


Gasholders, Brick and Iron Tanks, Water Gas Apparatus, Coal Gas Benches, 
Iron Structures, Cast and Wrought Iron Work of Every Description. 


Offices, 24 to 27 Pixley & Long Building, 
FORT WAYNE, IND., June 26, 1893. 


AMERICAN GaS Liant JourNaL, New York City, N. Y.: 

Gentlemen— We are in receipt of your favor of the 16th, advising us the National Gas Light 
and Fuel Company, of Chicago, will discontinue their advertisement from July Ist, and offer- 
ing us the space occupied by them since 1885. ; 

In thanking you for remembering us and for your kind expressions, it affords us great pleas- 
ure to advise you that we have decided to accept your proposition, as we fully realize the excellent 
advertising’ facilities afforded through the Gas LIGHT JOURNAL. In doing so we are also 
complying with repeated suggestions from the many friends we have gained in the fraternity, 
who have tried us with their orders. Our previous hesitancy in extending our advertising was 
due to the fact that, with our best efforts, we were unable to increase our facilities to meet 
the growing requirements; but with our new shop, to be completed this month, and which 
is being fitted up with special tools designed for the finishing of Gas Apparatus, we feel confi- 
dent of being able to turn out all work intrusted to us promptly and in a first-class manner. 
We have taken the precaution to provide for any future extensions which may prove neces- 
sary. We now hope to extend our business relations with the fraternity, and will do our best 
to deserve it by prompt and first-class work and reasonable prices. 

Yours very truly, 
THE WESTERN GAS CONSTRUCTION CO. 
By O. N. GULDLIN, Prest. 








W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 
(Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


The ECUNUMICAL GAS APPARATUS CONSTRUCTION GU, itt 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to a of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


E.G, LOVE, Ph.D,, |"™2Miue PRESSURE GAUGE cs "errr~trn rouse 


CHURCH’S TRAYS a Specialty. 











For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, | 
| 


Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


The BRISTOL’ MEG. CO, 


Waterbury, Conn, 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


Analytical and Consulting 
Chemist. 


Analyses of Coals, Purifying Materials, 
Gas, Gas Liquor, Water, and all Technical 
Products. Photometric and Calorimetric 


& J 
AN \ 





: \N\ \\\\ 





Deteveietitenn ine ; , _ 306-310 Eleventh Avenue, New York. 
See our Exhibit at World's Fair. | We also make the Cheapest and Strongest 
Machinery Hall, Section 25, M—24. | REVERSIBLE BOLTED TRAYS IN THE MARKET. 





122 Bowery, New York City. | Send for Cireulars. 
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NATIONAL GAS «x0 WATER Go., 


218 La Salle St., Chicago, Ill. 








HENRY C. REW, Prest. C. D. HAUE, Vice-Prest. & Mang’r. N. A. McCLARY, Sec’y. IRWIN REW, Treas. E. E. MORRELL, Engineer 


Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REw Sort COAL CARBURETED WATER GaAs APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” “ | - bitkeai 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION; 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 

EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, TROW MASE 


Successors to WILBRAHAM BROS., For Gas Purification 


Philadelphia, Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, Greenpoint Chemical Works, 


JOHN SCHRIEVER, Manager. 


The Best Governor in the Market for Rotary or Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 
Steam Jet Exhausters. 


| DOUGLAS’ FERRIC OXIDE 


For Gas Purification 
M , Is a superior natural Hydrated Oxide of Iron. 
Wilbraham Cas Exhausters, (irene Brtaied Oxide of ton 
| any other material. We ship the pure Oxide 
| of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS |a saving in freight, leaving the consumer to 
J | furnish the diluent at a nominal cost. It is now 
| used by the largest gas companies in the West. 


Amada Rotary Piston. Pumps. Full information, with references to many users, and prices 


| delivered in any locality, furnished on application to 


Catalogues and Prices on Application. H.W. Douglas (aketompany) Ann Arbor, Mich. 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


ween vas PERKINS & CO... «sn 


228 & 229 Produce H=xchange, New YoreE. 


Cable Address, ‘“*‘PERKINS, NEW YORK.” Post Office Box 3695, New York. 








GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. | 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purposts. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LocusT PoOoiInTT, BALTIMORE. 








ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale, “Kentucky. 


TRaDE O. K. SHALE. ™zx. 


THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 








S. CALVERT FORD, Government Inspector at Washington, pronounces this Shale 


‘ONE OF THE BEST GAS ENRICHERS THAT 


HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving: 


12,553 Cubic Feet of 50-Candle Gas, 
or 10,460 Cubic Feet of 60-Candle Gas, 


AN EQuivALent OF 627,650 Canb_e FEET, 
And 808 Pounds of Merchantable Coke. 


Single Carloads or more delivered at any required point in the United States or Cariada. 
Cargo Shipments from NEW YORK, PHILA., BALTIMORE and NEWPORT NEWS. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Goal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
eelebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 


re: Sa a Adjnstable Coke Crusher 


SIMPLE, STRONG, AND DURABLE. 


Agency for United States, 52 William Street, N. Y. City, | 0.1. etter, soe. sue costs core co, olumbus, Ind 


Correspondence Selicited. 
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The Despard Gas Goal Co., THE 
DESPARD GAS COAL, PENN GAS COAL co. 


AND MANUFACTURERS OF 


COrkK :E.. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 


ROUSSEL & HICKS, payne, } BANGS & HORTON, 


71 Rroadway, N. Y. 60 Congress St.. Baston 
a eeeeepeneetnienertelinttiiaeteemmemmaremnintenannaiemtnenates — 


“Wadison” Westmoreland Gas Coal. 


Standard Quality. Thoroughly Screened. 
BRECKENRIDCE CANNEL. 


HENRY C. SCHEEL, - - General Sales Agent, 


P. 0. Box 2228. No. 1 Broadway, N. Y. 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 


required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, 8 ge and Estimates furnished - New | 
Works, Alteration or Extension of Old Plants 




















GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 


struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


JAMES R. SMEDBERG, 
Gas Engineer and Architect, 


Room 638, Rialto Building, 
CHICAGO, ILL. 








Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. 1 Broadway (Room 217) New York Gity 














EDMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


‘Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
| giving qualities, and in freedom from sulphur and other impurities. 


‘Principal Office, 224 South 3d St., Phila., Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. | 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N.J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J.H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
Cua . E. GREGORY, V.-Prest. Davip R. DALY Gen'l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 

















Office, 88 Van Dyke St., Brooklyn, N.Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





RETORTS AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 























Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P.0. Box 373 


Successor to WiIiGtGTIAM GARDNER & SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


Q EXCELSIOR FIRE BRICK & CLAY S 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Glay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 600 to 800 Ibs., f.0.b. N. Y., at 5 cents per pound. 

In Kegs, 100 to 300 Ibs., “* --—s = = 

In Kegs less than 100 Ibs., “ ". £2.35 P 


C. lL. GEROULD & CO., 
5S & 7 Skillman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Wichita, Ean. 











Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches), Baker Oven Tiles 
13x 13x23 and 10x10x2 


WALDO BROS., 88 WATER 8ST., BOSTON; MASS 
Reale Agouts the New Eugiand States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for tne Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engime 
A, M. CALLENDER & CO., 32 Piae Street, N. Y. City 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 


. Sold either by Volume or in Sets. 
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FRED. BREDEL, 0. ., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
% Gas Apparatus, x 














Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


Gasholder Tanks & Gas Works Masonry Complete. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of GCrouna Fire Brick For Sale Cheapo. 


1893 DIRECTORY 1893 


Ort" ADEE EES AES ieee COMPANIES. 


Price, - = - - $5.00. 


A. M. CALLENDER & co. - - No. 32 Pine Street, New York. 
Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 
Globe Lamps, 
FOR 
Streets, Parks, Public 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


| ND 
The Miner Street Lamps, ei ieee 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - WN. Y. CITY. 


| Gas Companies and others intending to erect Lamps 
No. 823 Eagle Ave., New York, N. Y. | and Posts will do well to communicate with us. 

















FLEMMING’S 
GeneratorGas Furnace 














Farson’s Steam Blower, 


OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 





\ 


LOUD f neoanus|PARSON’S TAR BURNER, 


FOR OTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 
AMERICAN FOR CLEANING BOILER TUBES. 


GAS LIGHT JOURNAL. These devices are all first-class. The 


M will be sent to an oe Rg nog Jo: trial. No sale 
$3.00 per Annum. unless satisfactory. Manufactured by the WATERTO STEAM B R COMPANY. 


A. M. CALLENDER &CO. (1, £. PARSON. Supt., No. 54 Pine St., N. Y. 


AGdress as enove, or D. D. FLEMMING, Jersey City, N. J. 
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DAVIS & FARNUM MFG. CO. 


WAT, TEAANM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 

















—————_—_—_— 


Tubular, Pipe and Sinuous Friction 


CONDENSERS 


Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity. | of all Sizes. 


KR KK 
= er +r .*a 





= 22 eel =a 
| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 











4 Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


¢ GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








This space belongs to the 


KERR MURRAY MANUFACTURING COMPANY. 


q All communications addressed to them at 


Fort Wayne, Ind. 


wil: receive prompt attention. 
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BARTLETT, HAYWARD & CO. 


Baltimore. RAC. 











tile Dol, & Sige eee PURIFIERS. 
GASHOLDERS. GE) coy) pyorns 
[ron Holder Tanks, Ee 1 Scrubbers 
_— { © BENCH CASTINGS 
Cirders. = OIL STORAGE TANKS. 
BEAMS. = Boilers. 


The Wilkinson V Water Gas oe 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
- Meg - ) 























Tank icsiieatien a Mason “Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C.WHYTE, Electrical Exchange Bldg., Room 418, ‘ina Gear streets, N.Y. City. 
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R. D. WOOD & CO. 


400 Chestnut Street, PHILADELPHIA, PA. 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 


PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 








Millville, N. J. 
Florence, “ 
Camden, “ 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


Foundries and Works: { 


MANUFACTURERS OF 


CAST IRON PIPE | 


SOLE MAKERS OF 


HELL SCRUBBER 


(PATENTED) 


THE MITC 


CUTLER’S 


PATENT FREEZINC PREVENTER 
FOR CAS HOLDER CUPS. 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
BENCH WORK. PLATE GIRDERS. 
IRON FLOORS AND ROOFS. 


FREDERIC EGNER & CO., 


812-813 Security Building (S. W. Corner Fourth and Locust Streets) ST. LOUIS, MO. 
General Consulting Engineers 


UPON ALL SUBJECTS CONTINGENT TO THE GAS BUSINESS. 


THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
+ HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY™RAULIC WORK, 
LAMP POSTS, VALVES, ETC. 














Gas Companies contemplating altering, improving, or erecting works, or who desire information about 
new process, and those not in a position to employ permanently the services of an experienced Engineer, will 
find it to their advantage to occasionally call for the advice or opinion of a disinterested, competent Engineer, 
irrespective of the possible unquestionable equal or superior ability of their permanent Officers. 


Correspondence Respectfully Solicited. Terms on Application. 


ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W, ISBELL, Seog. 








ENGINECRS AND CONTRACTORS FOR THE 


onstruction and Extension of fas Works. 








3pecial Castings, Tees, Bends, ete. 
Bench Castings. 
Water Gas Generators. 
Hydraulic Mains, 
Iron Floors. 


Brenner Self-Sealing Retort Lids. 
Tar Gates and Hydraulic Main Dip Regulators. 


Hutchison’s Tar Displacement Apparatus. 
Multitubular Condensers. 
Standard Washer-Scrubbers. 
Tower Scrubbers. 


Walker’s Tar and Carbonic Acid Extractors. 


Exhausters. 
Engines. 
Steam Jet Exhausters. 
Exhauster Governors. 
Compensators. 
Self-Acting Bye-Pass Valves. 
Valves. 
Valve Stands with Indicators. 
Purifying Boxes. 
Purifier Valve System. 
Center Seals. 
Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHLIX-PORTHR COMPANY, 


Wo. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CON STRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 














H. RANSHAW, Presi. & Mangr. WM. STACEY, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


JAMESR. FLOYD & SONS, Sr aAcHEy umEG. Co., 


(SUCCESSORS TO HERRING & FLOYD) MANUFACTURERS OF 


Metrum” Single and Telescopic Gasholders, 


Se | IRON ROOFS, BRIDGES, LAMP POST 
Engineers and Contractors | , P POSTS, 














7OR THE Water and Oil Tanks, Coal Elevator Cars, 
CONSTRUCTION OF COKE CRUSHERS, BENCH CASTINGS, 
ee ee 
ti er a a... caries 
General Ironwork Cincinnati, Ohio. 
GAS APPARATUS. 142. DEILY & FOWLER, 18M) 
Regenerative Furnace Castings. T.aurel Iron Works. 


Cond » Scrubb Purifiers, . i 
Groat Sets pat aalsaene, Address, No. 39 Laurel Street, Philadelphia, Pa. 


Valves, cua, 


“tem ones GA SEOLDERS 
Self-Sealing Retort Lids, Improved q 


Valve Stand and Indicator, 








Seller’s Cement. Single and Telescopic. 
Plans, Specifications, and Estimates furnished for Construction EXolders Built 18sec to 18902, Inclusive 

of New or Alteration of Old Works. Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,”’ N. Y 
Brunswick, Ge Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 
Port Chester, RH. ¥. Seattle, W. T. Binghamton, N b We Tacuma, Wash. Cumberland, Md. 
New Rochelle, N. Y. San 0 Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 
Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 
Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais. Me. Victoria, B. C. Brooklyn, N. Y. 
Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d) 
Little Rock, Ark. Willimantic, — West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 

ay Irvington, N. ¥. Montclair, N. J Bay Shore, L. I. So. Framingham, Mass, Bridgeport, Conn. (2d) 
J | south Boston, Mass. p maaan Mass. Se i “i , bee ge R. L. —_ Bing. 3 » J 
ERS ye, (2 Cruz, vewport, R. Simcoe, Can. Exeter, N. H. 
oan: i en Staten — = Y. (2d) Erie, Pa. (2d) Morristown, N Pittsfield, Mass. (2d) Wilkes-Barre. Pa., ons. 


Woodstock, West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn, Mass. (2d) [GasCa 


CHICAGO, ILL. |" 
Gas Works Apparatus, ILLUMINATING GAS! FUEL GAS! 


so om The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 




















SPECIALS. LAMP POSTS, Henry Disston’s Sons’ Saw Works, Tacony, Pa. 
sSsCcCRUBBERS, The Cheapest Gas Generating System in the World. 
Iron Roofs and Floors. Plans and Estimates Furnished. 
Plans and Estimates furnished | for new works or extensions of BURDETT LOOMIS, ‘_— Hartford, Conn. 








WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


) ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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Woods Gas Scrubbing and Enriching Apparatus. 








—me oO | 











End Elevation. , ‘“ OT ae 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
orought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, City. 


THE WALKER TAR * GARBONIC ACID EXTRACTOR. 


More than 83@OO in Use. 


REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 
Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 


Brooklire Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won't. 


= GEORGE SHEPARD PAGE'S SONS, 


men N.Y, , Sole Agents. 69 Wall Street, New York. 




















Built by ISRELL-PORTER CO., 246 


FIELD'S ANALYSIS 


E"or the wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CoO., No. 32 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. 





GAS METERS. 





P. D. WANNER, Chairman. 


A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. 


F. A. KNOpPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, F’a. 





ecials—Flange Pipe, Valves and Hydrant 
” Lamp Posts, Retorts, etc. . : 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
nd 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Ohio. 














WARREN FOUNDRY AND MACHINE CO. 


Established 1856. 


New York Office, 160 Broadway. 


Works at Phillipsburgh, N. J. 





FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 








M. J. DRUMMOND, EMAUS PIPE FOUNDRY. 


| DONALDSON IRON COMPANY. EMAUS, P2 
| MANUFACTURERS OF 


SPECIAL CASTINGS AND LAMP POSTS. — 
Office, Corbin Building, 192 Broadway, N.Y. — ate — 














THE ADDYSTON PIPE AND STEEL COMPANY: 


CAST IRON 


PIPE 


For MANUFACTURED “» NATURAL GAS # WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 





CINCINNATI, OHIO. 








C. N. PAYNE, 
Prest. 


J.B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 


( Wiig ; 
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METRIC METAL GO., 


Agency. 


McELWAINE-RICHARDS CO., 
62 & 64 W. Maryland St., Indianapolis, Ind, 


\ 


— 
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FOR ALL KINDS OF SERVICE. 


Special Attention Paid to ag 
REPAIRING METERS OF ALL MAKES. gt% 


G. M. WITHERDEN, Agent. 










Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 


EEE EEEE. 
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MANUFACTURERS OF 


fry fas Meters 








om ee ee 
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JOHN J. GRIFFIN & Co., 


we Nes. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
Va 2 \ No. 52 Dey Street, NEW YORK. No. 75 North Clinton Street, CHICAGO. 
Vf v\ 
+ *y 
=e \é 


if 


/ 


fi 


MANUFACTURERS OF 


G3) METERS FOR MEASURING GAS 


WSS & Provers, Gauges, Registers, Etc., Etc. 


EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 


NATHAN TEL TOUERILS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


: Test and Experimental Meters, Pressure Registers, Pressure Gauges. 














Established 1849. 
Sa sore pease, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
furni relia e wor 


and answer orders promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. z 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Gas Stoves. 


Batabliahed 18409. 


HARRIS BROS. & CO.., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 
ASEPHRIMENTAL METERS, SHOW OR GLiUAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established |1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: GAS STOVES. | on PO cannon 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
SUGG’S ILLUMINATING POWER METER, | S10 North Second Street, St. Louis. 
Arch & 22d Sts 9 Phila. Wet Meters, with Lizar’s “Invariable Mcasuring” Drum. (| 222 Sutter Street, San Francisco. 











HELME & MciLHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





-_ 





154 West 27th Street, - eel , 53 & 55 Lancaster St. ; 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











SPECIAL.—Having purchased the sole right 
to manufacture and sell meters with the HEARNE 
IMPROVED VALVE, in the U.S., we respectfully 
solicit orders for the same. 

The superior feature of this meter is that it 

‘ avoids the danger of displacement of the valves, and 
consequent loss of gas, either in shipping, handling, 
or by dishonest consumers. 


To designate from the regular Glover Meter, 


aie GAS _— also made by us, we style the above the HEARNE- 
STATION METERS. GLOVER Meter. 


METER PROVERS. It is worth your consideration. 





101-168 Unisr Rdg. Quingo, ta REPAIRING. Full descriptive circular sent on application , 





i 
\ 
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500,000 





Is the estimated value of Gas consumed per year by 





35,000 “OTTO” GAS ENGINES 
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To what extent does Your Company participate in this amount? 


If you have not reached out for your share, it is time now to do so—for 
many good reasons: 


1st. Because rates on Electric current are on the increase. 


2d. Because improvements in our “Otto” Gas Engines have been wonderful 
and numerous, and have cheapened their cost. 
3d. Because prices for Gas are lower than ever before. 


4th. Because you can therefore make a price for Fuel Gas sufficiently low to 
leave you master of the situation as regards competing systems of power—steam 
or electricity. 








KE 


WILL IT PAY? 





Mr. Thomas Fletcher, well known in the Gas Industry, gives his opinion on this question as follows 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila. Pa. 


NEW YORK, 18 Vesey St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 


‘* It is essential for economical working, and consequent low prices, that the plant as a whole shall be 
utilized as far as possible for the whole 24 hours every day, summer and winter alike. If this ideal state of 
things could be attained, about three or four times the output could be sold with practically no addition to 
the capital expenditure, and consequently the profits would be increased to four or five times the present 
amount, or even more, as the staff expenses would not rise in proportion, an account of £25 being quite as 
easy to deal with as one of £5, and requiring no additional office work. Instead of being the best customers, 
shopkeepers and owners of large works are really the worst the gas industry has to deal with, spite of the 
large total amount, and the reason is simple. The consumption is enormous during two or three hours in 
winter, entailing the necessity of enormous holders and very large distributing plant, all of which is abso- 
lutely idle during the summer. THE BEST OF ALL CUSTOMERS ARE THOSE WHO USE GAS 
FOR ENGINES, workshop and industrial purposes, as these will use a steady supply for about ten 
hours daily, winter and summer alike, and these are the users worthy of the greatest consideration. Next 
to these come the users of gas cooking appliances and gas fires, they also being practically steady users for 
long hours both in the winter and summer. Domestic lighting does not come out anything so favorably, 
as the consumption in the winter averages over double that in the summer, entailing the luss on idle plant 
during a large portion of the year. The dream of the gas engineer is a large summer and ‘day gas’ con- 
sumption, and on these depend large profits and economical working.” 


REDUCED PRICES AND FULL PARTICULARS ON APPLICATION. 
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